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HHOACHUTEJIBbHASA 3AIINCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHsS Ha YPOBHE CpEeJHEr0 oOuiero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKCHUH M TpeOOBaHUH K pe3ysibTaraM OCBOCHHUS OCHOBHOH 00Opa3oBaTeNbHOW MPOrPaMMBI,
npezacrasieHHbix B @I'OC COO, a Taxke ¢ yu€rom ¢enepanbHoi paboyeil mporpaMMbl BOCIMTAHUS H
KOHLIETIINY MIpenoaaBaHus y4eOHoro npeamera «Pusnka» B 00pa3oBaTelNbHBIX opraHusanusx Poccuiickoi
Denepanun, pean3yonX OCHOBHbIE 00pa30BaTeIbHbIE IIPOIPAMMBI.

Copneprkanue mporpaMMsl 1Mo (hU3KMKe HANpaBlIeHO Ha (pOpMUPOBAaHHE €CTECTBEHHO-HAYYHOW KapTUHBI
mupa obOyuaromuxcsi 10-11 kmaccoB mpu oOydyeHun ux ¢usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeIbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TtpeboBanusasm @PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TIPEIMETHBIM M METalpeIMETHBIM pe3yiabTaTaM OOydYeHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh peau3alliil MEXIPEIMETHBIX CBA3e (U3UKU C ECTECTBEHHO-HAYYHBIMU
y4eOHBIMH TIIpeaMeTaMy. B Hell ompemesstoTcsi OCHOBHBIC LENU M3Y4YEeHUs (PU3MKKM Ha YPOBHE CpPEIHETrO
o0riero o0pa3oBaHusl, IUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS Kypca (PU3UKHU: JINYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YpOBHE).

[Tporpamma 1o (husmKe BKIIOYAECT:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3MKHA Ha 0a30BOM ypOBHE, B TOM UYHUCIIE MPEIMETHBIE
pe3yNbTaThI MO rojiaM 00yUeHUS;
coaepkanue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHs.

dwusmka Kak Hayka o Hanbosee 00IMX 3aKOHAX MPUPOIBI, BRICTYIIAsl B KAUECTBE yUEOHOTO MpeIMeTa B
IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHUN 00 okpyxaromiem mupe. [lIkonbHbli Kype Gpusnku
— CHCTEMOOOPa3yIONINi ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIBKY (DU3NYECKHE 3aKOHBI
JexaT B OCHOBE IPOLIECCOB M SBJICHHM, M3ydaeMbIX XMMHEH, Ouosorued, ¢usnmdeckoil reorpacpueil u
acTpoHoMmHeHd. Vcronb30BaHME W aKTUBHOE NpPUMEHEHHE (U3NYECKUX 3HAHWU OIpeNeNseT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOMYUYSHHS
HOBBIX MaTe€pHaAJIOB C 3aJaHHBIMU CBOMCTBaMM M Jpyrux. M3ydenue (u3uKuM BHOCUT OCHOBHOH BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTUHBI MHUpa 00ydJarouuxcs, B popMUpoBaHUE YMEHUNA TPUMEHSTh
HAy4YHBI METOJ1 TO3HAHUS NPU BHIMOJIHEHUN UMU YUEOHBIX UCCIIEIOBaHUI.

B ocHOBY Kkypca (u3uKM A7 YPOBHSI CPEIHEro OOIIEro 00pa3oBaHUs MOJOXKEH s UACH, KOTOpPhIE
MO>KHO pacCMaTpUBAaTh KaK MPUHITUIIBI €r0 TOCTPOSHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBJIIETCS JIOTMYECKU 3aBEPUIEHHBIM, OH COICPKHT
MaTepHal U3 BceX pa3zesioB (PU3MKH, BKIHOYAET KaK BOIPOCH! KIACCHUECKOI, TaK M COBPEMEHHON (PU3HUKH.

Hoes eenepanusayuu. B cooTBEeTCTBMM C Hel Marepuan Kypca (QHU3MKH OOBEIMHEH BOKPYT
¢uznueckux Teopuil. Bexymum B kypce siBisieTcss opMUPOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX
MaTepHuH, BELIECTBE U MOJIE.

Hoes cymanumapuszayuu. EE peanusanus npeanonaraeT Crojib30BaHue TYMaHUTApHOTO MOTEHLIMANIA
Gu3NYECKO HAyKH, OCMBICICHHE CBS3U pa3BUTUA (QU3MKU C pa3BUTHEM OOINECTBA, a TakKkKe C
MHPOBO33PEHYECKUMH, HDABCTBEHHBIMH U SKOJIOTUYECKUMH MPOOIeMaMH.

Hoesn npuxnaonou nanpasenennocmu. Kypc Qu3uku npenmnosiaraer 3HaKOMCTBO C IIUPOKUM KpPYyrom
TEXHUYECKUX U TEXHOJIOTHUECKUX MPHUIIOKEHUN U3yUEHHBIX TEOPUIN U 3aKOHOB.

Hoes IKonocuzayuu pCalin3yCeTcsa MOCpCACTBOM BBCACHUSA 3JICMCHTOB COICPIKAHUA, MOCBSAIIEHHBIX
9KOJIOTHYECKHM Hp06HeMaM COBPECMECHHOCTH, KOTOPBIC CBA3AaHbBI C PA3BUTUCM TCXHUKH H TGXHOJ’IOFHfI, a
TaKXC O6CY)K,Z[CHI/I$I HpOGJ’IeM palrOHAJIBHOT'O IPHUPOAOIIOJIb30BAHUA U AKOJIOTHYECKOI 0€30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTAMU Kypca (PU3MKM Ha YpOBHE CpeaHero oomero oOpa3oBaHUS SIBIISIOTCS
¢usuueckue Teopuu (HopMHpPOBAHUE MPEACTABICHUN O CTPYKTYpE MOCTPOSHHs (PU3NUYECKON TEOPUH, POIU
(yHIaMEHTAJIbHBIX 3aKOHOB W IPHUHLMIIOB B COBPEMEHHBIX MPEJICTABIEHUSAX O IMPUPOAE, I'paHHLAX
IPUMEHUMOCTH TEOPUH, 1JIs1 ONIUCAHUSI ECTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CuCTEeMHO-JICSITENBHOCTHBI TOAX0A B Kypce (u3MKu peannsyercss NpexIe BCEro 3a CuéT
OpraHu3alK SKCIEPUMEHTAIBHON AedaTenbHOCTH oOydarommuxcs. /s 6a3oBoro ypoBHsS Kypca (GU3MKH —
3TO HMCHOJB30BAaHHE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpbIe B MporpaMme 1o (usnke oObEAWHEHBI B OOIMIMHA CIHMCOK YYEHHYECKHUX MPAKTHYECKHX padoT.
Beigenenne B yKka3aHHOM IepedHe JIaOOpaTOpHBIX pabOT, MPOBOJMMBIX JUIS KOHTPOJIS W OLEHKH,
OCYIIECTBIIICTCS YYaCTHUKAMM 00pa30BaTEIbHOrO IpOIecca MCXOAS U3 OCOOEHHOCTEH ILUIAHMPOBAHUS U
ocHamieHus kaOuueta Qusuku. [Ipm 3TOM oOOecneumBaeTcst OBIaJeHHE OOYYAIOIIMMHUCST YMEHHSIMHU
IPOBOJIUTh KOCBEHHBIE H3MEPEHUs, MCCIEIOBAaHUS 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH M IOCTAHOBKY
OIIBITOB IO TIPOBEPKE MPEITI0KEHHBIX THIIOTES.

bonbiioe BHUMaHuE yAENSETCS PEIICHUI0 PacYETHBIX M KAayeCTBEHHBIX 3agad. [Ipu stom ans
pacU€THBIX 3a7a4 MPHOPUTETOM SIBJISIFOTCS 3a/1a4¥ C SBHO 3aJaHHON (PU3MYECKOW MOJIEIBIO, TIO3BOJISIONINE
MPUMEHSTh U3YYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zelia Kypca, TaKk U HHTeTpUpys 3HaAHUS
W3 pa3HBIX paszenoB. [ KauecTBEHHBIX 3a/ady MPUOPUTETOM SIBIIAIOTCS 3a/laHusi Ha OOBSCHEHHE
npoTeKaHus (HU3MUECKUX SIBICHUN U MPOILIECCOB B OKpY’KAIOIIEH KU3HH, TpeOytomire Bpioopa Gpusndeckon
MOJIEJIN JUIsl CUTYallMK MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpedoBanusmu DPI'OC COO k MarepralbHO-TEXHUYCCKOMY 00CCICUCHHIO
yaeOHoro mpoiiecca 0a30BbIi ypoBeHb Kypca (U3MKH Ha YpOBHE CpeqHero oluiero oOpa3zoBaHUs JOKEH
U3y4aThCs B YCIIOBUSX IPEIMETHOrO KabwHeTa ()M3WKU WM B YCJIOBHSX HHTETPHPOBAHHOTO KaOWHETA
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabuHere Gpu3nKu ITOMKHO OBITH HEOOX0UMOE JIabopaTopHOe
000pyI0BaHNE TSI BHIMIOJTHCHHSI YKa3aHHBIX B MPOTPaMMe 10 PU3HUKE YUSHUYECKHUX MPAKTUICCKUX paboT U
JEMOHCTPALIMOHHOE 000pyAOBaHUE.

JlemoHcTpanoHHOEe 000pyAoBaHHE (HOPMUPYETCS B COOTBETCTBUU C MPUHLUIOM MHHHUMAaJIbHOU
JOCTATOYHOCTH M 00ecreyuBaeT MOCTAaHOBKY IIEPEUUCIEHHBIX B NpOrpaMMe Mo (QHU3UKE KIIFOYEBBIX
JEMOHCTpALMH AJIs UCCIIeI0BAaHUS U3YUYaeMbIX SIBJICHUI U MPOLIECCOB, IMIUPUUYECKUX U (yHAaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUM.

JlaGopaTtopHoe o0OOpyJOBaHHE JUIsI YYEHMUYECKHUX MPAKTHUYECKUX paboT QopMmupyercss B BHUIE
TEMAaTUYECKUX KOMIUIEKTOB M OOEeCreunBaeTcss B pacy€re OJHOTO KOMIUIEKTa Ha JABYX OOYYarOIIMXCS.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOpPHOTrO O00OpYIOBaHUS JOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUM aHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB, a TaK)KE KOMITBIOTEPHBIX W3MEPHTEIBHBIX CUCTEM B
BUie HU(PPOBBIX JTA0OPATOPUHA.

OCHOBHBIMU LEJIIMU U3YYEHUSI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMHUpOBaHHE UHTEPECA U CTPEMJICHUS O0YJArOIINXCSl K HAYYHOMY M3yYEHUIO TTPUPOIBI, Pa3BUTHE
WX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE TIPEACTABJICHUM O HAYYHOM METOJE€ TMO3HAaHUS U (POPMUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOUIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK PE3yJIbTaTa W3yYEHHS OCHOB CTPOCHUS MATEpUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHUpOBaHHE YMEHUM OOBSICHATH SIBICHHS C MCIOJb30BaHUEM (DU3UYECKUX 3HAHUM M HAYUHBIX
JI0Ka3aTeJIbCTB;

(dbopMHUpOBaHKE TIPEICTABICHUN O POJI (PUUKU IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHH.



JlocTrkeHue 3TUX IeNeil oOecreynBaeTcs peleHHEM CIIeTyIONINX 3a7ad B MPOIecce U3y4eHHs Kypca
($u3uKN Ha ypOBHE CPEAHETO OOIIEro 00pa3OBaHMS:

npuoOpeTeHNe CHCTEMbl 3HAaHMKH 00 OOmMX (QHU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKIIIOUAsi MEXaHUKY, MOJIEKYJSIpHYIO (H3UKY, DJIEKTPOJAUHAMUKY, KBAaHTOBYIO (U3UKY H DIIEMEHTHI
acTpou3uKy;

(dbopMUPOBaHKE YMEHHIA IPUMEHSITh TEOPETUUCCKUE 3HAHUS IJIs1 OOBSICHEHHS (PU3UICCKUX SBICHUN B
NPUPOJIC U JIJISl IPUHSTHUS MPAKTUYECKUX PEIICHUI B TIOBCEHEBHOM KHU3HH,

OCBOCHHE CIIOCOOOB PEIICHUS PA3IMUYHBIX 33/1a4 C SBHO 33JaHHON (H3MYECKOW MOJIENbIo, 3ajad,
MIOJIPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHue (PU3MUECKONW MOJIEIN, aICKBATHON YCIOBUSIM 3a/1a4H;

NMOHMMaHWe (U3MYECKUX OCHOB W TIPUHIMIIOB JICUCTBUS TEXHUYECKUX  YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSI HA OKPYKAIOIILYIO CPEILy;

OBJIAJICHUE  METOJAMH  CaMOCTOSTEIHHOTO  IUIAHWUPOBAHUS W MPOBEACHHUS  (PU3UUECKHX
OKCIEPUMEHTOB, aHallM3a W WHTEepHpeTanud HHGOPMAIMH, ONPEACTICHUS JTOCTOBEPHOCTH MOJIYYCHHOTO
pe3ynbTara;

CO3JIaHUE  YCIOBHM JUIi  Pa3BUTUS YMEHHH MPOCKTHO-MCCICIOBATEIbCKOW, TBOPYECKOU
JESTCIILHOCTH.

Ha u3y4cHue (pusnky (0a3oBblii ypPOBEHb) HA yPOBHE CPEAHEro 00wero oopa3oBaHus OTBOAUTCS 136
4acoB: B 10 kiacce — 68 4acos (2 yaca B Hezenmo), B 11 kiacce — 68 yacos (2 yaca B HEIEIIO).

[Ipennaraemsiii B mporpamme mno (usuke nepeyeHs J1ad0paTOPHBIX U MPAKTHUECKUX PAOOT SIBISETCS
PEKOMEHJOBAaHHBIM, YYHTENb JENAeT BHIOOP IMPOBEACHHUS J1a0OPATOPHBIX PabOT M OMBITOB C YYETOM
WHAUBUAYAIBHBIX OCOOCHHOCTEHN 00yUYaronInXcs.

COJEPKAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usznka — Hayka o npupoze. Hayunbsle MeToabl O3HAHUS OKPYXKaroIIero Mupa. Poib skcriepumenTa u
TEOpPUU B IPOLIECCE TO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue ¢Gu3MUECKUX SBIEHUN U TporieccoB. Hayunsie rumores3sl. Ouzndeckue 3aKOHBI U
Teopuu. ['paHUIIbI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HOpMHUpPOBAHHH COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B MPaKTUYECKOU
NEITEILHOCTH JIIONIEH.

Jlemoncmpayuu

AmnanoroBrle u I_[I/I(I)pOBBIC HU3MCPUTCIIBHBIC HpI/I60pBI, KOMIIbKIOTCPHBIC NATYHUKHU.



Pa3nen 2. Mexanuka
Tema 1. Kunemamurka

Mexaunueckoe paBmxkeHue. OTHOCHUTEILHOCTP MEXAHUYECKOTro nABmkeHHd. Cucrema orcuéra.
TpaekTopus.

[Tepemenienue, CKOpocTh (CpemHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOpPEHHE MaTepuabHOMN
TOYKH, UX MPOEKIIUU Ha OCU CUCTEMBI KoopAuHAT. CJI0KEHNE NEPEMEIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMOJIMHENWHOe NBrkeHHe. ['paduku 3aBUCMMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUATbHON TOYKUA OT BPEMEHHU.

CBoOonHOE majieHune. Y CKopeHrue CBOOOIHOTO TIaICHUS.

KpuBonunernoe nBuxeHue. J[BUKEHHE MATEPHAIBHOM TOYKH MO OKPY>KHOCTH C MOCTOSIHHOM IO

MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKOpocTh. Ilepmom W wactoTa oOpatieHwus.
LleHTpOCTpEMHUTEIHHOE YCKOPEHHE.

TexHnueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: CIIUAOMETP, ABHKEHUE CHAPSIOB, LICIIHBIE U
pEMEHHBIE IIepefayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, WIUTFOCTPALNS KUHEMATUUECKUX XapaKTEPUCTUK JBUXKECHUS.
[IpeoOpa3zoBaHue NBMKEHHI C UCIIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmtoienue nprxeHus Tena, OpoleHHOro Mo/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3yueHne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLLIEHHUS MEXKIY MYTAMH, NIPOMACHHBIMUA TEIOM 3a IOCIENOBATECIIbHBIE PaBHBIE
IIPOMEKYTKH BPEMEHU MPH PAaBHOYCKOPEHHOM JIBUKEHNUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS MIApUKaA B BA3KOW KUIKOCTH.

W3ydenue nBuKeHHs TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocuTensHOCTH ["anunes. [lepsoiii 3akoH HeroToHA. MIHEpUHabHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cwit. Bropoit 3axkoH HeroTOHa 117151 MaTepuaibHOM TOUKH.
Tperuii 3akoH HproTOHA 171 MaTe€pUanbHbIX TOUYEK.



3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenne. Bunbl Tpenus (1okosi, ckonbxeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduuuent tpenus. Cuna conpoTUBICHUs NMPHU JBM)KEHUU Tela B
KUJKOCTH WM rase.

[ToctynaTenbHOE U BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpamicHHs. IIneyo cunel. Ycnosus PaBHOBECHUA TBépI[OFO TCa.

TexHHYecKkue ycTpONCTBAa U NPAKTHYECKOE NMPUMEHEHUE: MOIIMITHUKY, JBUKCHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aMMOJICHCTBYOIIMX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JAe(OpMAIIHH.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U MaJICHHUH.
CpaBHEeHHE CHII TPEHUS MTOKOs1, KAUEHUS U CKOJIbKEHUS.
VYcnoBust paBHOBecus TBEPAOTo Tena. Buabl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHKAIOUIMX B MPYXHHE U PE3UHOBOM 00pasiie, OT UX
negopmanuu.

HccnenoBanue ycmoBuii paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAICHUS.
Tema 3. 3aKkonwvl coxpanenusn 6 mexanuke

Hmnynbc MaTepualibHON TOUKH (Tela), CUCTEMbl MaTepHalbHBIX TO4YeK. VIMITylIbCc CUIIBI U U3MEHEHHE
MMITYJIbCA TeJa. 3aKOH COXPaHEHUs UMITyJIbca. PEakTUBHOE IBUKEHHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernyeckas sHeprust MarepuaibHON TOUkH. Teopema 00 H3MEHEHNN KHHETHUECKON SHEPTUH.



[lorenunanbHass dHeprus. IloTeHuuanbHas SHeprus yopyro AeQOpPMHUPOBAHHOM MPY>KUHBL.
[MoTennmanyHas 3HEPTUs TENa BOJIM3U TOBEPXHOCTH 3EMITH.

[ToreHuuanbHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PabOThl HEMOTEHIUAIBHBIX CHUJ C WU3MEHEHHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPrUu.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHudeckue ycTpoMCTBa M IPAKTUYECKOE NPUMEHEHHE: BOLOMET, KOIEp, NPYKUHHBIM IUCTOJIET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTEHIIMATBHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydenne abCOIIOTHO HEYNPYTOTo yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHUYECKOW HSHEPruM Tella Ha MpUMeEpe
pacTsDKEHUsI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJsiekyasipuasi pu3uKa ¥ TepMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM U HX OINBITHOE 00OCHOBaHHME.
bpoynosckoe nBuxkenue. Juddysus. Xapakrep IBUKEHHUS M B3aUMOJEWCTBUS YacTUIl BellecTBa. Mozaenu
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX Teld M OOBSICHEHHE CBOWCTB BEIIECTBAa HAa OCHOBE 3THUX MOJeNeil.
Macca u pazmepsl monekyn. Konmnuectso Bemectsa. [loctostHHas ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISPHO-KUHETHUECKON TEOPUM HI€aTbHOIO
raza. AGcotoTHas TemrepaTypa Kak Mepa cpelHeld KMHETUYECKON PHEepruu TEIIOBOrO JBUIKEHMS YaCTHI]
raza. [llkana temneparyp KenpBuHa. ['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Hanbrona. M3omporeccsl B HA€aIbHOM Ta3e € IOCTOSHHBIM KOJIMUYECTBOM BemiecTBa. ['paduueckoe
IpeCTaBICHNE U30IIPOLIECCOB: M30TEPMA, U30X0pa, H300apa.

TexHUUecKue yCTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbITEL, JOKA3BIBAIOIINE JHUCKPETHOE CTPOCHHE BemecTBa, (Gororpaduu MOJEKyT OpPraHUYECKUX
COEIMHEHMI.



OmnbiTel 10 AUGGY3UH KATKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO IBHIKEHUSI.

Mogens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aMMOICHCTBHSI.
Moens, HIUTIOCTpUPYIOLIast TPUPOTY AaBIICHHS ra3a Ha CTEHKH COCy/Ia.

OnbITH, WUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UICATBHOTO ra3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamoptsie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpEeHHH 00BbEMa KOMHATHI,
JABJICHUS U TEMIEPATyphl BO3/1yXa B HEHl.

HccnenoBanue 3aBUCIMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamurku

Tepmonuuamuueckasi cucteMa. BHyTpeHHsIE SHEPTrus TEPMOAMHAMUYECKON CUCTEMBI M CIOCOOBI €&
u3MeHeHus. KonmuyecTBo TemaoTsl U pabota. BHyTpeHHSs HEpPTrUs 0JIHOATOMHOTO MJeallbHOTO raza. Buabl
TEIUIONEpeau: TEIUIONPOBOJAHOCTb, KOHBEKLIMS, W3IydeHHE. YJielbHas TEIUIOEMKOCTh BELIECTBA.

KomndecTBO TEMIIOTHI IIpH TCILIoIICpCaauc.

ITousitue 06 apnabatHoM mnpouecce. [lepBblil 3akoH TepmoauHaMuku. [IpuMeHeHne nepBoro 3akoHa
TEPMOJIMHAMHKH K H3omnporeccam. I'paduueckas nHTEpripeTanus padoTsl rasa.

Btopoii 3akon TepmoannamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.
Tennoble MamuHbl. [IpyHIMIBL 1eficTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTrUM B TEIUIOBBIX
mamuHax. Koadduuuent nonesnoro aedictBus TemnoBodl mamuHbl. [ukn KapHo u ero xoadduiment

MOJIE3HOI'O JEMCTBUS. DKOJIOTHYECKHE HpO6J’I€MLI TCINIOOHCPICTUKHU.

Texuuueckue YCTpOﬁCTBa U IMPAKTHYCCKOC ITPUMCHCHUC: IBUTATCIIb BHYTPCHHETO CrOpaHus, OBITOBOM
XOJIOAUJIbHUK, KOHAUITUOHECD.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH SHEpruM Tena MpH COBEpIIEHUH paboThI: BbUIET MPOOKU M3 OYTHUIKM HOJ
NEICTBUEM CXKATOro BO3/lyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe MmyTéM TpeHus (BHAEC0AEMOHCTpALs).

N3menenne BHyTpeHHEH SHEPTUH (TEMIIEpaTyphl) TeNIa MPH TEIIonepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATETIS.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.



Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazoswvie nepexoovt

[TapooOpa3oBanne u KoHaeHcamws. lcmapenue u kuneHwe. AOCONIOTHAsET W OTHOCUTEIIbHAsS

BJIAJKHOCTDb BO3ayXad. HaCBIHIeHHBII;'I map. Y,Z[CJ'II)HaH TCIJIOTa nap006pa30BaHI/I;1. 3aBHCHUMOCTh TEMIICPATYPEBL
KUIICHUSA OT JaBJICHUA.

Teépmoe teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpUCTALIOB. JKumakue

kpuctauibl. COBpeMeHHbIe MaTepHajbl. [laBieHHe M KpHUCTaUIM3alMs. YAeibHas TEIIoTa IUIABJICHHSL.
CyOnuMmarusi.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue yCTpoiCTBa M MPAaKTHUUECKOE MPUMEHEHHE: TMIPOMETP U TCHUXPOMETp, KaJopUMETp,
TEXHOJIOTMH MOJYyUYEeHUs] COBPEMEHHBIX MaTepUaIoB, B TOM YMCJIEC HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu MoHWKEHHOM JIaBJICHHH.

CriocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

I/ISMepeHI/IC OTHOCHUTEIBbHOM BIAXKHOCTH BO3yXxa.

Paznen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauus Tell. OJIEKTpUYeCKHi 3apsna. JlBa Buaa dsieKkTpudeckux 3apsnoB. [IpoBonHukw,
JURJIEKTPUKY U TIOTYIIPOBOAHUKHU. 3aKOH COXPaHEHUs AJIEKTPUUECKOIO 3apsa.

B3anmoneiicterue 3apsaaoB. 3akoH Kynona. ToueyHbIN 3JIEKTpUUYECKUH 3apsll. DIEKTPUYECKOE TOJIE.

Hanpsok€HHOCTh  aniekTpudeckoro mons. llpuHnun cyneprnosuuuu  3yeKTpudeckux mnoned. Jluaum
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJIA.

PabGora cun snekrpoctatmdeckoro moss. [lorennman. PasHocte moreHnmanoB. [lpoBomHuku u
JUAIEKTPUKU B 3JIEKTPOCTATHUECKOM M0J€e. JusnekTpuyeckas NpoOHUIIaeMOCTb.

OnekTpoéMkocTb. KoHzeHcaTop. DNEeKTpOEMKOCTh IUIOCKOIO0 KOHJAEHCATOpA. DHEPTHsl 3apsiKEHHOTO
KOHJIEHCATOpA.



TexHudyeckue  yCTpOMCTBA W IPAKTUYECKOE  NPUMEHEHHUE:  DJIEKTPOCKOI,  AIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE HIIEKTPONpPUOOPOB, KOHJIEHCATOp, KOMHMPOBAJIBHBIN ammapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

VYCTpoCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHbBIX TEN.

DIIEKTPUUYECKOE T10JIE 3apSHKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIMTA.

JIN3IeKTPUKY B JIEKTPOCTaTUYECKOM IIOJIE.

3aBHCHMOCTD BHCKTpOéMKOCTI/I IIJIOCKOI'O0 KOHJACHCATOpa OT INIOIIaAW IJIACTUH, PACCTOAHUA MCKIAY
HUMHU U ,Z[HBJ'IGKTpH‘IGCKOﬁ IMPOHUIaCMOCTHU.

DHeprus 3apsyKeHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3Mmepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. YCIOBHS CYIIECTBOBAHMS AJEKTpUUECKOro Toka. Mcrounnku toka. Cuna Toka.
TTlocTOsTHHBIN TOK.

Hamnpsokenue. 3akon Oma 1715 yyacTka LernH.

DNEeKTpUYECKOe CONpPOTHBJICHHE. YJIENbHOE CONpPOTHBIEHHME BemlecTBa. [locienoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE MPOBOHUKOB.

Pa6ota anexkTpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOMHOCTD 3JIEKTPUUYECKOTO TOKa.

DNEeKTPOABMKYINAs CHJIA U BHYTPEHHEE COMPOTHBIIEHHWE HMCTOYHHMKA TOKa. 3akoH OMa Juisi TOJIHOM
(3aMKHYTOM) aneKkTprueckoi nenu. KopoTkoe 3aMbIkaHue.

ONEKTpOHHAs TNPOBOAMMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTb COINPOTHUBIEHUS METAJUIOB OT
TeMriepaTypbl. CBEpXIIPOBOIUMOCT.

DNEeKTpUYecKUi TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBeHHass W MpPUMECHas IMPOBOAMMOCTH MOJYNPOBOAHMKOB. CBoiicTBa p—n-
nepexojia. [loaynpoBoJHIKOBBIE TPUOOPHI.

OJNEeKTpUYeCKUil TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs JUCCOLMALUS.
DNEKTPOIU3.



DJIEKTPUUYECKUH TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSTENbHBIN pa3psan. Monnus. [1na3zma.
TexHuueckue ycTpoicTBa U MpakTUYECKOe MPUMEHEHUE: aMIIEPMETP, BOJILTMETP, PEOCTaT, HCTOUHUKHI
TOKa, 3JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, AIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHHUS,
BaKyyMHBIU JHOJ], TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBEIN N0/, TallbBAHUKA.
Jlemoncmpayuu

I/I3MepeHHe CHJIbI TOKA U HAIIPSIIKCHUS.

3aBUCHUMOCTh CONPOTUBIICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOUIAJM IOMEPEYHOro
CEYEHHUs U MaTepuana.

CMemanHoe COCIUHCHUEC ITPOBOJHUKOB.

IIpsiMoe u3MepeHue NIEKTPOABHKYyLIeH cuiibl. KOpoTKOe 3aMBIKaHHME TajJbBaHMUYECKOIO JJIEMEHTa U
OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psag U NpOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHnne 31eKTpOoABMKYIIEH CHIIbl MCTOYHUKA TOKA U €70 BHYTPEHHET 0 COMPOTUBIICHUS.
Hab6monenue anexrpomnusa.

MesknpenameTHbie CBSI3U

Nzyuenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 kiiacce oCymecTBIsIeTCS ¢ YYETOM COAEpKATENbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKU, OMOJIOTHH, XUMHUH, TeOorpa@uu U TEXHOJIOTHH.

Meswcnpeomemuvie nowsimusi, CBSI3AHHBIE C W3YYEHHEM METOJOB HAYYHOTO IIO3HAHUS: SIBICHHE,
HayuyHbIi (akT, rHUNoOTe3a, ¢u3NUecKkas BeJIMYMHA, 3aKOH, TEOpHs, HaOMIOJIeHUEe, OSKCIEPUMEHT,
MOJICIUPOBAHUE, MOJIEIb, U3MEPCHHE.

Mamemamuxka: penieHre CHCTEMbl ypaBHEHUM, JHMHEWHas QyHKUMs, mapabona, rumepOosa, HX
rpaduKd U CBOMCTBA, TPUTOHOMETpPHUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMU Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonoeusn: MexaHndyeckoe IBMKEHHE B KUBOW mpupone, AU(PQy3us, ocMoc, TErmao00MeH KHUBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DJIEKTPHUUECKHE SBJICHUS B )KUBOW MTPUPO/IE.

Xumus: JUCKPETHOC CTPOCHHUE BCIICCTBA, CTPOCHUEC aTOMOB M MOJICKYJI, MOJIb BCIICCTBA, MOJIAPpHAA
Macca, TCIIJIOBBIC CBOMCTBaA TBép,Z[BIX TCII, JKHIKOCTEH U ra30B, SJICKTPUYCCKHUC CBOMCTBaA MCETAJlJIOB,
QJICKTPOJIUTHUUCCKAA AUCCONUMalA, raJlbBaHHUKaA.



l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE JIBUKEHUI C MCIOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHUS B TEXHHKE,
MOJUINITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JIpyTHeE),
JIBUTATENIb BHYTPEHHET'O CTOpaHMs, MapoBasi TypOHHA, OBITOBOM XOJOAMIBHHUK, KOHAULIUOHEP, TEXHOIOTHH
MOJIy4YEHUsI COBPEMEHHBIX MAaTEpHaJOB, B TOM YHCIE HAHOMATEpPUAIOB, M HAHOTEXHOJIOTHH,

QJIEKTPOCTATUYECKAsT ~ 3alllUTa, 3a3eMJICHUE  DJICKTPONPUOOPOB, KCEPOKC, CTPYWHBIH  TpPHHTED,
3JIEKTpOHArpeBaTelibHbIe MPUOOPHI, YIEKTPOOCBETUTENbHBIE TPUOOPHI, FraIbBAHHUKA.

11 KUIIACC

Pazjen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

ITocrositHHblE MarHuThl. B3anMonelicTBHE IOCTOSHHBIX MAarHuToB. MarnutHoe mnone. Bekrop
MAarHuTHOM WHAYKUUM. [IpHHIMI Cynepno3suuuMyM MarHUTHBIX IToyied. JIMHMM MarHuTHOM WHIYKIMH.
KapTuHa nuHUI MarHUTHOM MHAYKLMH IOJIS IOCTOSIHHBIX MArHUTOB.

MaruutHoe moJie IpOBOJHUKA ¢ TOKOM. KapTuHa nMHMI MHOYKIMM MarHUTHOTO IOJS JUIMHHOTO
IpSIMOIO TPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOTO IIPOBOJHHUKA, KaTyHIKM ¢ TOKOM. OmbIT DOpcrena.
B3aumoznelicTBue NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HaIIPaBJICHUE.

Cuna JlopeHuna, e€ MOAyinb W HampaBieHHE. JIBUKeHHME 3apsDKEHHOM 4YacTUIbl B OJHOPOIHOM
MarHuTHOM moJje. PaGora cunbl JlopeHia.

SIBieHME 2IEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM MHIYKIUHU. DJIEKTPOABIKYIIAS
CWJIa MHAYKIMH. 3aKOH IEKTPOMarHuTHOM nHaykiuu dapases.

BuxpeBoe anexTpuueckoe moje. DNEKTPOABIKYIIAs CUJa MHAYKIMHM B IPOBOJHMKE, JBUXKYIIEMCS
MIOCTYIIATEJILHO B OJHOPOXHOM MarHMTHOM II0JI€.

ITpaBuino Jlenna.

I/IHJIYKTI/IBHOCTI). SIBneuue CaMOUMHAOYKIHH. SHeKTpOJIBI/I)KYHIaH CHuJia CaMOUMHAYKIHH.
SHGPFHSI MAarauMTHOTI'O IMOJIA KaTyIIKH C TOKOM.

DNIEKTPOMarHuTHOE TOJIE.

Texuugeckue YCTpOﬁCTBa U TPAKTUYICCKOC NMPHUMCHCHUC: TOCTOAHHBLIC MArHWTHI, 3JICKTPOMAIrHUTHI,
OJICKTPOJABUTATCIIb, YCKOPUTECIINU SJICMCHTAPHBIX YaCTHUI, MHAYKIIMOHHASA I1CYb.

Jlemoncmpayuu



OmnbIT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIMKA MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIWH.

IIpaBuno Jlenna.

3aBUCHUMOCTBD AJIEKTPOJBIKYIICH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
SIBneHre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne MarHuTHOTO MOJISI KATYHIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccenenoBanue siBICHUS 2IEKTPOMATHUTHON UHAYKIUH.

Pa3pea 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHummusle Ko1eo0anus

KonebarenbHas cuctema. CBoOonHble MexaHHuYeckHe KoseOaHus. [apMoHMYeckue KoJjeOaHus.
[lepuon, dvactora, ammiautyna u (aza koneGanuid. IlpyXuHHBIH MasTHUK. MaTeMaTH4eCKUN MasiTHHK.
VYpaBHeHHe rapMOHNYECKUX KojeOanuil. [IpeBpaiienue s3Heprum Mpu rapMOHUYECKUX KOJIeOaHUsX.

Konebatenbubiii koHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B UACAIBLHOM KOJeOaTelbHOM
KOHTYpe. AHAJOTHsI MEXAYy MEXaHMUYECKUMH M 3JEKTPOMAarHUTHbIMU Konebanusmu. dopmyna Tomcona.
3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBiaenue o 3aTyxaromux KojeOaHHsX. BbIHyX/J1eHHbIe MexaHMueckue KoseOaHus. Pe3oHaHc.
BoinyKI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennbii  Tok. CHHYCOMIQIBHBIA TEPEMEHHBIA TOK. MONIHOCTh IEPEMEHHOIO  TOKa.
AMITIUTYTHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpancdopmarop. [IponsBoacTBO, Nepegaya U MOTpedICHNUE FNEKTPUUECKON SHEPTUH. DKOJIOTHUECKUE
PUCKU TPH MPOU3BOJACTBE 3MeKTpodHepruu. KyiabTypa MCHOIb30BaHUS 3JEKTPOIHEPTUU B MOBCEIHEBHOMN
YKU3HU.



TexHuueckue YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: DJIEKTPUYECKHIl 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (MIPYKUHHBIN HIIM MAaTEMAaTUYECKUN MasTHUK).
HabGnronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Hab6ntonenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OciuuiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKAa M HAIPSDKCHHS OT BPEMEHH) JUIS 3JIEKTPOMAarHHUTHBIX
KOJIcOaHUiA.

Pe3onanc mnpu 1OCIENOBATEIBHOM  COCIMHEHMM PE3UCTOpPA, KATYIIKM HWHIAYKTUBHOCTH U
KOH/JIEHCATOopa.

Monenb TUHUY SIEKTPOIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

WccnenoBanue 3aBUCHMOCTH MEPUOAA MaJIbIX KOJIOAHUW Tpy3a HAa HUTU OT JJIMHBI HUTH U MACCHI
rpysa.

HccnenoBanne NEPEMEHHONO TOKa B LENHM W3 IIOCIEIOBAaTEIbHO COECIUHEHHBIX KOHAECHCATOPA,
KAaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80 IHbL

MexaHnnyeckue BOJIHBI, yclIoBUs pacnpocTpaHeHus. Ilepron. CkopocTs pacnpoCTpaHEHUs W AJIMHA
BouiHbI. [lonepeunsie u npoaonbHbIE BOJIHBL. HTepdepenius u nudpakius MEXaHHYECKUX BOJIH.

3ByK. CkopocCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CIOBHS M3JIy4E€HHs DJIEKTPOMArHUTHBIX BOJH. B3ammHas opueHTanus
BekTopoB E, B, VB anektpomaruutHoil BosiHe. CBOHCTBAa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KE€HHE,
npesroMIIeHue, noaspuzanus, tuppaxuus, narepdepernns. CKopocTb 3JIEKTPOMarHUTHBIX BOJIH.

[Tkana 31eKTpOMarHuTHBIX BOJIH. [IpiMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpyHIMIIBI pagUOCBSI3U U TeIEBUACHUA. Pagronokanmys.

OIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/bl.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHME:  MY3bIKAIbHBIE  MHCTPYMEHTHI,

yIBTPa3BYKOBasl TUArHOCTHKAa B TEXHUKE W MEIUIMHE, pajap, paauonpuéMHHK, TEJEBU30p, aHTEHHA,
tenedon, CBY-neus.

Jlemoncmpayuu



OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEUYHBIX U MPOJOTIbHBIX BOJIH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenue oTpaxxeHus U MPeTOMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakind MEXaHUYECKHX BOJIH.

3BYKOBO pe30HAHC.

HaOnroneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C AMIUIMTYI0M U 4acTOTON KosleOaHUH.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJH: OTPAXKCHHE, IPEIOMIICHHE, MOJSpU3alIys,
nudpakuus, tHTEpdepeHIus.

Tema 3. Onmuka

I'eomeTpuyeckas ontuka. [IpsMonuHeliHOe pacpocTpaHeHUE CBETa B OJHOPOAHOM cpene. JIyd cBeTa.
TodeuyHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHNe H300paKEHUH B TUIOCKOM 3epKalie.

ITpenomnenue cBera. 3aKOHBI IpeNIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3zaresp npenomiieHus. IlomHoe
BHYTpEHHEE oTpaxkeHue. IIpenenpHblil yroil oJIHOro BHYTPEHHETO OTPaKEHMUS.

Hucnepcus ceeta. CiioxkHbll cocTaB 6enoro cera. L{ser.

Cobuparomue U paccenBaronire JUH3bL. ToHKkas nuH3a. POKYCHOE pacCTOSIHME M ONTHYECKas CHiia
TOHKOHM JuH3BL. [locTpoeHne n3o0paxeHUi B COOMpArOIIMX M PAacCeMBAIONIUX JIMH3aX. PopMysna TOHKOM
JIMH3BI. Y BenUdeHne, JaBaeMoe JTHH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPHUUECKOM ONTUKH.

BonnoBast ontuka. Hurepdepenuns cBera. KorepeHTHble HCTOYHUKU. YCIOBHUSA HaOIIOAEHUS
MakCUMyMOB M MMHHMMYMOB B UHTEp(EpPEHIIMOHHON KapTHHE OT JIByX CHH(]A3HBIX KOTE€pPEeHTHBIX

HNCTOYHHUKOB.

Hudpakmus ceta. dudpakinuonHas pemeéTka. YcIoBHe HAOMIOACHHUS TJIABHBIX MaKCUMyMOB MpHU
NaJIeHU MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIIUOHHYIO PEIETKY.

Honﬂpmaun;{ CBCTa.

Texuugeckue yCTpOﬁCTBa H MMPAKTUYCCKOC NMPUMCHCHUC: OYKH, JIYIIA, (bOTO&HHapaT, HpOCKLIHOHHLIﬁ
arrmapar, MUKPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITHKA, )II/I(i)paKHI/IOHHaSI peméTKa, IOJIAPON .

Jlemoncmpayuu
[TpstMmonuHEIHOE pacpocTpaHeHHEe, OTPAKEHHE U TpeJoMiieHre cBeTa. OnTHYecKre MPHUOOpHI.
[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieab CBETOBOA.

HccnenoBanue CBOMCTB N300paKEHUN B JIMH3AX.



OTHOCHUTEJILHOCTU: WHBapUAHTHOCTH
DOUHIITEHA.

Mopaenun MUKpOCKOIIa, TeIeCKomna.
HabGmronenue unatepdepeHium cera.
HaGmonenue nudpaknuu cBera.
HabGnronenue qucnepcuu certa.

[TomrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue criekTpa ¢ TOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
W3mepeHune nokasareiis IpeloMIICHUs CTEKIA.
HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

HabGnronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI crielIHAIbLHONH T€OPUH OTHOCHUTEJIBHOCTH

rpaHI/II_IBI IIPpUMCHUMOCTH KJ1aCCUYeCKOM MCXaHHUKMU.

ITocTynatet

cIieuaIbHON

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJINHBI.

3Hepr W U UMITYJIBC pCHHTHBHCTCKOﬁ YaCTHUIIbI.

CBs3b MacChI C 3H€pFI/I6ﬁ 1 UMITYJIbCOM pGHHTHBHCTCKOﬁ HYaCTHIIHBI. 3HCpFI/I${ IIOKO4.

Pa3nes 7. KBantoBas pusuka

Tema 1. dnemenmol K6aHMOGOU ONMUKU

TEOpUU

MOAYJd CKOPOCTH CBE€Ta B BaKyyM€, MMPUHIUII OTHOCHUTCIIHBHOCTHU

®ortonsl. opmyia [Inanka cBsa3u s3Heprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u wuccinenoanue ¢ortodrpdexra. OnbiTel A. I'. CtonmetoBa. 3akoHbl (oTodddexTa.

JaBnerue cBera. OnwiTe! [1. H. JIeGenena.

XUMHYECKOE NeICTBUE CBETA.

VYpaBuenue DiinmreitHa g poroaddexta. «KpacHas rpannna» Gotorddexra.



TexHUYECKHEe YCTPOMCTBA W MPAKTUYSCKOE NpPHMEHEHHE: (OTOIEeMEHT, (OTOMATUMK, COTHEUHAsS
Oarapesi, CBETOAMO.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pesepdopaa no paccesauio o -4actuil. [Inanerapnas Mmojens aroma.
[Hoctynarsl bopa. U3nydenue u nornomieHue GOTOHOB MPU MEPEXOJI€ aTOMA C OJHOI0 YPOBHSI SHEPTUU Ha
npyroi. Buzasl ciektpoB. CrieKTp YpOBHEHM SHEPru aToMa BOJ0pO/a.

BonnoBrle cBoiicTBa yactuil. Bonusl ne bpoiinsa. KopnyckynspHo-BOTHOBOW Ayain3M.

CroHnTaHHOE U BbIHY>XACHHOC U3JTYUCHHUC.

TexHuyeckue yCTpOHCTBA U IPAKTHUUECKOE NPUMEHEHHUE: CIEKTPAJbHBIM aHanu3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesephopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX CIEKTPOB U3ITYUEHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HaGnronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe sA0po

OKCHEepUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOeHUs Anapa. OTKphITHE paguoaKTUBHOCTU. OMBITHI
Peszepdopna mo ompeneneHHIo cocTaBa paJMOaKTHBHOrO u3inydeHus. CBoiictBa anbda-, OGera-, ramma-
u3NydeHus. BnusiHue painoakTUBHOCTH Ha KUBbIE€ OPTaHU3MBI.

OtkpeiTHe TpoTOHAa M HeWTpoHa. Hykmonnas moxaens siapa IeiizenGepra—lBanenko. 3apsn sjapa.
MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacniaa. DJEKTPOHHBIM M  TO3UTPOHHBIM  Oera-pacman. ['amma-uziaydenue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprust cBS3M HyKJIOHOB B sifipe. SnepHble cuiibl. JledekT Macchl spa.



SAnepubie peakunu. JleeHne u CUHTE3 AEp.

Anepuplii peaktop. TepmosinepHbiii cunTe3. IIpoOiieMbl M NEPCHEKTHUBBI SIAEPHOW HSHEPrETHKHU.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTETHKHU.

DnemMeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.
Mertonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
@yHaaMeHTabHbIC B3auUMOACHCTBUSA. EAMHCTBO (hn3ndecKoi KapTHHBI MHpA.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JO03MMETp, Kamepa BuibcoHa, saepHbII
peakTop, aToMHas 6omoa.

Jlemoncmpayuu
CuéTynK MOHMU3UPYIOIIUX YACTHUII.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOQU3UKHU

Oransl pa3BUTHA acTpoHOMUHU. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMHUH.
Bun 3Bé3aH0r0 Heba. Co3Be3us, spKue 3BE3/bl, IUIAHETHl, UX BUIUMOE JIBUKEHHUE.

ConHeuHas cucTeMa.

Connue. ConHeunass akTUBHOCTb. McTounuk sHeprum ConHua M 3BE3M. 3BE3MBI, UX OCHOBHBIE
XapakTepUCTUKU.  JlMarpamma  «CHEKTpadbHBIM  KJIacC  —  CBETHMOCTB».  3BE3JbI  TJABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHMMOCTb» MJig 3BE3] TJIABHOW IOCJIEI0BATEIbHOCTH.

Buytpennee crpoenue 3BE31. CoBpeMEHHBIE MPEACTABICHHUS O MPOUCXOXKIEeHUHU U 3Bosonuu ConHIa 1
3BE31. DTaImbl )KU3HHU 3BE3I.

Muneunsiit [Tyt — Hama ["anaktuka. [lonoxenue u asuxenne Connua B ['anaktuke. TUIbI rasakTUK.
Panuoranaktuku 1 kBazapbl. UEpHbIE ABIPHI B Ipax TaIaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO0ma. Pasberanue ramaktuk. Teopus Bonbmioro
B3pbIBA. PETMKTOBOE M3IIy4YeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménusie mpo6ieMbl aCTPOHOMUH.

Yuenuuecrkue nabnooenus



HaOnroneHuss HEBOOPYXKEHHBIM TJIA30M C  HCIOJB30BAHUEM KOMITBIOTEPHBIX TPHIOKEHUHA ISt
oTpesieNieHUs] TIOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIC co3Be3qusi CeBepHOro
HOJTYIIApUS U SIPKUE 3BE3JIBI.

Hab6monenus B reneckon Jlynsl, mianet, Maeunoro Ilytu.
O0o0maroniee NOBTOpPeHHE

Posib pu3HKM ¥ aCTPOHOMHH B IKOHOMHUYECKOW, TEXHOJIOTUYECKOM, COMAILHON M 3THYECKOH cdepax
NeSITeIbHOCTH 4EJIOBEKa, pojb U MECTO (U3MKHU M aCTPOHOMMM B COBPEMEHHON HayyHOW KapTUHE MHpAa,
ponb (uznuyeckorr Teopuu B (OPMHUPOBAHMUU TPEICTABICHUH O (U3NYECKOH KapTHHE MHpa, MECTO
¢Gu3nueckoil KapTuHbl MHpa B OOLIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IPEACTaBICHUH O
npUpoe.

MexnpeaMeTHble CBS3H

Nzyuenue kypca ¢puszuku 6a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISETCA C YUETOM COAEPKATEIbHBIX
MEXIPEAMETHBIX CBS3€H ¢ KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meswxcnpeomemuvie nowsimusi, CBSI3AHHBIE C W3YYCHHEM METOJOB HAYYHOTO IIO3HAHMS: SIBJICHHE,
Hay4HbId (akT, THMIoTe3a, Qu3MUeckas BeJIWYMHA, 3aKOH, TeopHs, HaOMIICHHE, JSKCICPUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: perieHuEe CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKUIMHU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPhl M KX IPOEKIMH Ha OCH
KOOpJMHAT, CJOKEHUE BEKTOPOB, MPOU3BOJHBIC JJIEMEHTApHBIX (GYHKIUH, NpPU3HAKK TOa00us
TPEYroJbHUKOB, OIIPEIEICHHE IIJIOLAAN IUIOCKUX QUryp U 00bEMa Tell.

buonozcus: snekTpuyeckue sBIEHUS B AKUBOU MpUpoJie, KojeOaTeNnbHble IBUKEHHS B )KUBOW MPUPOJIE,
ONTUYECKUE SIBICHUS B )KUBOW NMPUPOE, AEUCTBUE padallui Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPABIX TeEI, MEXAHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TIOTIOCA 3eMITH, 3aJIe)KH MAarHUTHBIX Py, GOTOCHEMKA 3€MHOM MOBEPXHOCTH,
MPEACKA3aHUE 3€MIIETPSICEHUM.

Texnonocusa: MMHUM ~ JJEKTpoIlepead, TEHeparop IEpPEeMEHHOr0  TOKa,  DJIEKTPOABHUIraTelb,
UHIYKIMOHHAs Teub, pajgap, paJiuolnpHEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, NpoeKIMOHHBII
anmapar, BOJJOKOHHAs OIITHKA, COJTHEYHast OaTtapes..

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue yueOHoro mnpeamera «®Pusuka» Ha ypoBHE cpenHero ooOmiero oOpazoBaHus (0a30BBIi
YPOBEHB) JOJDKHO OOECHEeUUTh JOCTUKEHHE CIEAYIOUIMX JTUYHOCTHBIX, METAIpPEeIMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.



JIMYHOCTHBIE PE3YJbTATBI

.HI/I‘IHOCTHBIG pe3y.TILTaTBI OCBOCHUA y‘-I€6HOFO Hpez[MeTa «d)mmca» JOJIDKHBI OTpa)KaTB TOTOBHOCTH U
CIIOCOOHOCTh OOYYarIIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH,
CHCTEMOW LIEHHOCTHBIX OpHUEHTAUW{, TO3UTUBHBIX BHYTPEHHHX YyOEXKICHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IICHHOCTSM POCCHMCKOTO OOIIEeCTBa, pACIIUPEHHUE JKU3HEHHOTO OIbITa W  OIbITa
NCATCIIBHOCTU B Hpouecce peanmaulxm OCHOBHBIX HaHpaBJIeHI/If/'I BOCHHTaTeHLHOfI ACATCIBbHOCTH, B TOM
YHCIIe B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIMHA 00yYArOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOTO 4JICHA
POCCHICKOTro 00IIIEeCTBa;

IMPUHATHC TPAAUITHMOHHBIX O6H_Ie‘leHOBe‘leCKI/IX IF'YMAaHHUCTHYCCKHUX U JECMOKPATHYCCKUX HCHHOCTGIZ;

TOTOBHOCTb BECTH COBMECTHYIO AESITEIbHOCTh B MHTEpECaX IPaKIaHCKOTO OOIECTBa, y4acTBOBAThH B
caMoyTIpaBJIeHHH B 00pa30BaTEIbHON OpraHn3alliy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBLHBIMU HWHCTUTYTAMH B COOTBETCTBHHM C UX (QYHKUUSIMH H
Ha3HAYCHUCM,;

TFOTOBHOCTH K T'YMaHHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;
2) IATPMOTHYECKOI0 BOCIIMTAHMSA:
c(OPMHPOBAHHOCTb POCCUHUCKOM Ipax1TaHCKON UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, IOCTHXKEHUSM POCCUHUCKHX YUEHBIX B
obyacTu GU3UKU U TEXHUKH,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:
C(i)OpMI/IpOBaHHOCTB HPABCTBCHHOI'O CO3HAHMUS, OSTUUCCKOTO IMOBCACHU S

CIIOCOOHOCTh OLCHUBATH CHUTyallUl0O W TPUHUMATL OCO3HAHHBIC PCHICHUSA, OPUCHTUPYSACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U HCHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTHU y‘IéHOFO;

OCO3HAHWE JIMYHOTO BKJIaJIa B IOCTPOSCHUE YCTOMYNBOTO OYAYyIIETo;
4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ICTETHYECKOE OTHOLICHUE K MUPY, BKJIFOUYAsi SCTETUKY HAyYHOTO TBOPYECTBA, IPUCYIIETO (PH3HMUECKOI
HayKe;

5) Tpya0BOro BoCIMTAHUSA:
UHTEpEC K pa3iaudHbM cdepam TpodheCCHOHATBHON MEATEIBHOCTH, B TOM YHCJE CBSI3aHHBIM C

¢u3MKONH M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyayuied mpodeccuu U peanu30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBL;



TOTOBHOCTb M CTIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (U3HKU HA MPOTIKECHUU
BCEH JKU3HU;

6) 3K0JI0rM4YeCcKOro BOCIUTAHMS

c(OPMHUPOBAHHOCTh IKOJOTMYECKON KYJIBTYPbI, OCO3HAHHE TJI00aJBHOTO XapakTepa KOJOTHUSCKHX
pooIieM;

IJIAHUPOBAHUE W OCYIIECTBIEHUE JEUCTBUA B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHHUS LEJei
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHHUEe OMbITA NEATCIHHOCTH YKOJOTHYECKONH HANPABICHHOCTH HA OCHOBE UMEIONIMXCS 3HAHUN
1o puU3HKeE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
(duznyecKoil HayKu;

OCO3HaHHUEC LICHHOCTH Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTbL B IIPOLOECCC HUIYUYCHUA (i)I/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICHOBATCIIbCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIC YHHBePCaIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble Jjornueckue AeMcTBUA:
CaMOCTOSITENLHO (POPMYITUPOBATH U aKTyalTU3UPOBAThH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAEIIATh LENN IEITEIbHOCTH, 33/1aBaTh MAPaMETPbl U KPUTEPUU UX JOCTHKEHUS,
BBISABJIATH SaKOHOMepHOCTI/I 158 HpOTHBOpC‘II/ISI B paCCManI/IBaeMBIX (1)I/I3I/I‘~I€CKI/IX SABJICHUAX

pa3zpabarbiBaTh IUIaH pEUIEHHs NpoOJIeMbl C YYETOM aHaIW3a HUMEIOUIMXCS MAaTepUaIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHBBI B ACATCIBHOCTH, OLCHUBATH COOTBETCTBUC PE3YJIbTATOB MLCIIAM, OLICHUBATH
pUCKH HOCHGI[CTBI/Iﬁ ACATCIbHOCTH,

KOOPJMHHUPOBATH M BBIMIOIHATH PadOTy B YCIOBUSIX PEalbHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICUCTBUS,

Pa3BHUBATH KPCATHUBHOC MBIINIJIICHHUE IIPU PCIICHHUH JKU3HCHHBIX HpO6J’ICM.

Ba3oBble ncciienoBaTe/IbCKHe 1eiicTBUA:



BJIaZICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH MTOHATHSIMU M METOIaMH (PU3MUECKON HAYKH;

BJIAJICTh HAaBBIKAMH Y4YeOHO-HCCIIEOBATEILCKOM M TPOEKTHOH NAeATENbHOCTH B 00JacTé (DU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIIFHOMY IIOMCKY METOJIOB pEHIeHUs 3amad (hU3UUECKOTro
COACPpIKaHUA, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHWA,

BJIaACTb BUAAMU ACATCIBbHOCTH 110 IMOJTYYCHHUIO HOBOI'O 3HAHUS, €O MHTCPIIPETAlINH, HpeO6pa3OBaHI/IIO
¥ NPUMEHEHHMIO B PA3IMYHBIX y4eOHBIX CHUTYyalMsX, B TOM YHCJIE NPH CO3AaHUHM YYEOHBIX MPOEKTOB B
obmactu pusmkwy;

BBIABJIATE NMPUYUHHO-CICACTBCHHBIC CBA3HM W aAKTYAJIM3UPOBATH 3ada4dy, BbBIABUI'ATb THIIOTC3Y eé
pelIeHus, HaXOIWTh AapryMEHTHl IS JOKa3aTelIbCTBA CBOMX YTBEP)KACHWH, 3a/1aBaTh IapaMeTpbl H

KPUTEPHH PELICHUS;

AHAJIM3UPOBATh IIOJYYCHHBIC B XOAC PCHICHHUA 3aJadd pe3yiibTaTbl, KPUTHYCCKHU OLUCHHBATHL HX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUSAX,

CTaBUTH U (hOPMYJIHPOBATH COOCTBEHHBIC 33a/1a4¥ B 00pa30BaTEIBLHON JACATEIHLHOCTH, B TOM YHCJIC TIPU
U3Y4YEeHUU (HDU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLlEHUBATh IPUOOPETEHHBIN OIBIT;

YMCETb NIEPCHOCUTH 3HAHHUA 10 (1)I/I3I/IK€ B IIPAKTUYCCKYIO 00J1aCTh KHU3HECACATCIIbHOCTH,

YMCETb UHTCTPHUPOBATH 3HAHUS U3 PA3HBIX y‘-Ie6HBIX npeaAMETOB;

BbIIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OpUIruHaJIbHbIC ITOAXOAblI U PCIICHU A,

CTaBUTh NPOOJIEMBI U 33J]aUH, JOMyCKaIOIINe albTepHATUBHBIEC PELICHHUS.

Padorta ¢ nnopmanmeii:

BJIAJI€Th HaBBIKAMHU MOJy4YeHUs HHGOpMAIMM (PU3MUECKOTO COAEP)KaHUS U3 HCTOYHMKOB Pa3HBIX
TUIIOB, CaMOCTOSTCIIbHO OCYHICCTBIIATE IMOUCK, aHAJIN3, CUCTEMATU3AlUI0 U UHTCPIPCTALIUTIO I/IH(l)OpMaIII/II/I
pa3INYHbIX BUAOB U (POPM IpPECTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaIII/IOHHBIX N KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U OPraHM3allMOHHBIX 3a]ad ¢ COOII0/IeHuEM TpeOOBaHUI IPrOHOMHKH,
TEXHUKH O€30IaCHOCTH, THUTHEHBbI, pPECypcocOEpeKeHMs, NPABOBBIX U O3TUYECKUX HOPM, HOPM

UH(POPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (M3NYECKOTO COAEP)KaHUS B pa3zIMyHBIX (opMaTax C yd€TOM Ha3zHAUYEHUS
uH(pOpMalMHU U 1IeTIEBOM ayAUTOPHUH, BEIOKMpAsi ONTUMANBbHYIO (JOpMY MPECTABICHUS U BU3YaIU3alUH.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

OCYIIECTBIISATh OOIIEHNE HAa YpOKaxX (PM3UKH B BO BHEYPOUHOU JEATEIHHOCTH,



pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYallUi U CMATYaTh KOH(QIUKTHI;
pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
[IOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JACUCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0T'0 YIECHA KOJUUICKTHBA,

MMpUHHUMATh LCJIN COBMECTHOI ACATCIIbHOCTU, OPraHU30BbIBATH U KOOPAWMHUPOBATDH I[eI\/JICTBI/ISI mno eé
JOCTHIXKCHHIO. COCTABJIATH IIJIaH HeﬁCTBHﬁ, pacupeacisATb poju C yLIéTOM MHEHUMN Y4aCTHHKOB, 06CY)KI[aTB

pe3yNIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KA4YeCTBO CBOCTO BKJIAQJa M KAXKIOTO YYaCTHHKA KOMaHABI B OOIIMI pe3yibTar Iio
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIC MTPOCKTHI, OIEHUBATh WUJICH C MO3UIMU HOBU3HBI, OPUTHHAIIBHOCTH, TIPAKTHYCCKOM
3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IMOBEACHHUE B PA3JIUYHBIX CUTYALUAX, IPOSABILITH
TBOPYECTBO U BOOOPaKEHUE, OBITh NMHUITUATHBHBIM.

PeryisiTuBHBIe yHMBepcadbHbIe y4eOHbIE 1eiiCTBUS
Camoopranu3anus:

CaMOCTOATCIIBHO OCYHICCTBIIATE IMO3HABATCIIbBHYIO ACATCIBHOCTL B obnactu q)HSI/IKI/I n aCTpOHOMMUH,
BBISIBJIATH HpO6JIeMBI, CTaBUTb U (I)OpMy'J'II/IPOBaTL COOCTBEHHBIE 3aga4u,

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUs PAacUYETHBIX M KAYECTBEHHBIX 3a7ay, IUIAH BBIITOJIHEHUS
MPAKTHYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NMPEATNIOUYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IIpeJIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MIPOSBIECHHUIO APYAULIUU B 00J1aCTH (HUBKUKH, TOCTOSHHO MOBBIIIAThH
CBOM 00pa30BaTeNbHBIN U KYJIbTYpHBIA YPOBEHb.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHbII HHTEJJIEKT:

JaBaThb OLCHKY HOBBIM CHUTyallUAM, BHOCUTH KOPPEKTHUBBI B JCATCIbHOCTH, OUCHUBATE COOTBETCTBUC
PE3YJIbTATOB LCIIAM;

BI1aACTh HaBbIKaMH MO3HAaBaTeIbLHOMN pC(I)JICKCI/II/I KaK OCO3HaHHd COBCPIIACMBbIX HeﬁCTBHﬁ )51
MBICJIMTCJIIBHBIX ITPOLIECCOB, UX PE3YJIIBTATOB U OCHOBaHHﬁ;



UCIIOJIb30BATh MPUEMBI PEIICKCHHU JIJIsl OIICHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPCMCHHO NPUHUMATL PCUHICHUA 110 UX CHUXKCHULO,

[PUHUMATb MOTHUBBI U apI'yMEHTBI APYTUX [IPU aHAJIA3E PE3YIIbTAaTOB JACSITEIbHOCTH;

MMPpUHHUMATDH ce651, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M aPI'YMEHTBI IPYTUX TPU aHAIU3E PE3YJIbTaTOB JIESITEIbHOCTH,

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B mporiecce MOCTHIKEHHUST JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMbl 10 (U3UKE I YPOBHS
cpenHero ooOmero oOpa3oBaHus y OOYYaIOIIUXCS COBEPUICHCTBYETCS OSMOIMOHAIBHBIA WHTEIUICKT,

npenoararoui ¢OpMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKIIOYAIOMIETO CIIOCOOHOCTh NMOHUMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BHUJETh
HAIpPaBIIEHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOU chephl, ObITH YBEpEHHBIM B ce0€;

CaMOpPETyJIMPOBaHuA, BKIHOYAOMICTO CAMOKOHTPOJIb, YMCHHC IIPHUHUMATh OTBCTCTBCHHOCTL 3a cBOE
IIOBCACHUC, CIIOCOOHOCTH aaarnTUupoOBaTbLCA K SMOLUMOHAJIBHBIM HW3MCHCHUAM U IPOSABJIATH FI/I6KOCTI>, OLITH
OTKPBLITBIM HOBOMY,

BHYTpCHHCﬁ MOTHBAIIMH, BKJIIO‘laIOHleﬁ CTPCMIICHUEC K OOCTHXCHHIO ILCIMN H YCIICXY, OITHMH3M,
HHUIUATUBHOCTb, YMCHHC IlefICTBOBaTB ncxoasa u3 CBOMX BO3MOH(HOCT€ﬁ;

OMIIaTHUH, BKJIIOUAIOIIeH CIIOCOOHOCTHh MOHUMATh OMOIMOHAJIBHOC COCTOAHUC NPYIUX, YUHUTBIBATH CI'O
IIpu OCYIICCTBICHUN O6HI€HI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COMaJIbHBIX HABBIKOB, BKIIOYAarOOIMWX CIIOCOOHOCTH BBICTpanBATb OTHOMICHUA C APYIr'MMH JIFOJAbMH,
38.6OTI/ITBC$I, IMPOSABJIATE HUHTEPECC U PA3PCIIATH KOHCI)J'II/IKTBI.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kiacce npeameTHble pe3yjbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPaXkaTb
c(OPMHPOBAHHOCTh Y 00yUarOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (UMK B (OPMHUPOBAHUU COBPEMEHHON Hay4yHOMH
KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUMH, B IPAKTUYECKOM JIEATENbHOCTH JIIOJIEH;

VUUTHIBATh TPAHMIBI TPUMEHEHUS W3YyYEeHHBIX (U3UYECKUX MOJeNel: MaTepuanbHas TOYKa,
WHEpIMaIbHaAsl CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, WIACATBHBIM Ta3, MOJETU CTPOCHHUS Ta30B,
KUAKOCTEH U TBEPJBIX TEI, TOUCUHBIN ANMEKTPUUESCKUH 3apsi/i IPH pelIeHnH GU3HUECKUX 3a/1a4;

pacCiio3HaBaThb (I)I/I3I/I‘-ICCKI/IG SABJICHUA (npoueccm) U OOBSACHATHL UX HA OCHOBE 3aKOHOB MCXAaHUKH,
MOHeKYHﬂpHO-KHHeTHLIeCKOﬁ TCOpPHU CTPOCHHA BCIICCTBA W JJICKTPOAWMHAMUKHU: PABHOMEPHOC U
PaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABHIKCHUC, CBOGOI[HOC maacHue TEJ, ABUKCHHUC II0 OKPYXKHOCTH,



MHEpLHUA, B3auMoielicTBue Tei, Auddy3usi, OpOyHOBCKOE IBHKEHHUE, CTPOCHHE KUJIKOCTEH U TBEPABIX TeEl,
U3MEHeHHEe 00bhEMa Te MPU HArpeBaHUH (OXJIKICHUH), TEIIOBOC PaBHOBECHE, UCTIApEHUE, KOH ICHCAIIHS,
IUIaBJICHUE, KPUCTAJUIM3ALMsl, KHUIIEHUE, BJIAXXHOCTh BO3AYyXa, IOBBINIEHUE [ABJICHUsS Tra3za IpH €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXJy IapaMeTpaMu COCTOSIHUSI ra3a B H30IMpoleccax,
3JIEKTPU3ALMS TeJl, B3aUMOJICUCTBUE 3aPs0B;

OINKCBHIBATh MEXAHWYECKOE JBM)KCHUE, HCIONb3ys (HU3MUECKUE BEIMYUHBI: KOOpJHMHATA, IWYTh,
IEPEMEIICHUE, CKOPOCThb, YCKOPEHHME, Macca Tela, Cuila, HUMIYJIbC Telna, KUHETHYeCKas DJSHEpIusd,
NOTEHIMAJIbHAS SHEepPrus, MeXaHHueckas paboTa, MEXaHWYecKas MOIIHOCTh, NMPH OMHCAHUU TMPABHIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICI MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYEHHUs W EAMHUIBI, HAXOJUTh
(GopMyJIBI, CBA3BIBAIOLINE JAHHYIO (PU3UYIECKYIO BEIUIUHY C IPYTUMU BEJINUNHAMU;

ONKCHIBATh HW3yUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIONB3YS (DU3UUECKUE
BEJIMYMHBIL: [ABJICHHME Tra3a, TEMIIEPATypa, CPedHAs KUHETHUYECKas DSHEPrus XaOTHMYECKOIO JBM)KCHUS
MOJIEKYJI, CPEIHEKBaAPAaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI SHEPrusi, padota
ra3a, K03(OUIUEHT I0JIE3HOTr0 AEUCTBHUS TEIJIOBOTO ABHUraTels; MPU ONUCAHUU IPABUIBHO TPAKTOBATbH
(Gu3MUeCKUil CMBICT HCHOJB3YyEMBIX BEJIMYMH, MX OOO3HAYEHHS W EIWHUIBI, HAXOAUTh (HopMyIibL,
CBSI3bIBAIOILME TAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BEJIUUUHAM;

OTMKCHIBATh M3yUEHHBIC DJIEKTPUUECKHE CBOICTBA BELIECTBA U DIIEKTPUUYECKHE SBICHUS (IIPOLIECCHI),
UCIIONB3Ysl (PU3MUECKHE BEIIMYMHBL: DJIEKTPUUECKHI 3apsiji, 3JIEKTPUUECKOE T0Jie, HAMPsHKEHHOCTD OIS,
MOTEHIIMaN, pPa3HOCTh IMOTEHIMAJIOB, IPU ONUWCAHUU TPABUIBLHO TPAKTOBATh (PUIUUYECKUM CMBICI
UCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHUS M EIUHUIIbI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
bu3NYECKyI0 BEIUYUHY C IPYTUMU BEIMUYNHAMUY;

AHATM3UPOBATh (PU3UYECKHE TPOIECCHl M SBICHUS, UCIONB3Ysl (PU3UYECKHE 3aKOHBI W MPUHITHUIIGL:
3akOH BcemupHoro TtsarotreHus, I, II u Il 3akonsl HbroTOHA, 3aK0H COXpaHEHUS MEXaHMYECKOW HSHEpPruH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIMI CYNEPIO3UIIUU CHJI, IIPUHIIUIT PABHONPABUSA UHEPLUHUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHS BEILIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CpPEIHEHN
KHHETHYECKOW HSHEPTUM TETUIOBOTO JABMKEHHUS MOJIEKYJ C aOCOJIOTHOM TEeMIEepaTypoi, MEpBBIA 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXpaHEHUs JJIEKTPUYECKOro 3apsja, 3akoH KyloHa, mpu 3TOM pa3inudarhb
CJIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIpAXKEHHWE W YCIIOBUS (TpaHMUIIBI, 00JIacTH)
MIPUMEHUMOCTH;

O0OBSCHATH OCHOBHBIC MMPUHIUIIBI JeHCTBUSA MalllvH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB; pa3invaTb
YCJI0BUSA UX 0e30IaCHOTO HCIOIL30BaHHUS B HOBCGI[HGBHOﬁ KU3HU,

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIICIOBAHHUIO (PH3UIECKUX SIBJICHUN M TIPOIECCOB C MCIOJb30BAHUEM
IOPSIMBIX U KOCBEHHBIX H3MEPEHMH, Mpu 3TOM (HOpMyIHpOBaTh MpoOieMy/3agady U TUIOTe3y y4eOHOro
IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOpYNOBaHUS, TPOBOJUTH OIBIT W
bopMyITUpOBaTh BHIBOJIBI;

OCYHECTBIATE MNPAMBIE H KOCBCHHBIC HW3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJINMYUH, TIpU 3TOM BBI6I/IpaTI)
ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHBIC MCTOABI OLICHKHA HOFpCIHHOCTCﬁ I/I3MepeHHI>'I;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3NYECKUMH BEIWYMHAMU C UCIOJIb30BAaHUEM MPSMBIX
U3MEPEHH, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJTYYEHHON 3aBUCUMOCTHU
(¢U3MUecKUX BEJTMYUH B BUJE TaOIUI] U TpadUKOB, A€TaTh BIBOJBI M0 PE3yJIbTaTaM HUCCIIEI0BAHMS;

cobmoaTh TpaBWia OE30MaCHOTO TpyJAa NpH TPOBEACHHUH HCCIEIOBAHMI B paMKax y4eOHOTO
JKCHEPUMEHTa,  Y4eOHO-HCCIEeOBAaTeIbCKOW W TNPOEKTHOM  JEATENbHOCTH €  HMCIOJIb30BaHHEM
U3MEPHUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHMUS;



pelarh pacu€THbIE 33a4H C SIBHO 331aHHON (PU3NYECKON MOJEIBIO, UCIIONb3Ysl (PU3HUECKUE 3aKOHBI U
NPUHIUIBI, HA OCHOBE aHAIM3a YCJOBHUS 33Ja4l BbIOMPATh (U3UUECKYIO0 MOJIENb, BBIACHATH (pusnueckue
BEJIMYMHBI U (OpPMYJbl, HEOOXOIUMBIE AJIs €€ PeLIeHUs, POBOIUTH PAcU€Thl U OLEHUBATH PEATBHOCTD
MOJYYSHHOTO 3HaYeHUS (PU3NIECKOI BETUUNHBL;

pe€umiaTte KAYCCTBECHHBIC 3aJla4i: BhICTPpAMBATh JIOTMYCCKH HCIIPOTUBOPCYUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ
C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTHU U (bI/I?;I/I‘-IeCKI/IC SBJICHUS

UCIIOJIb30BaTh TPU PEIICHUH YYeOHBIX 3a7a4 COBPEMEHHBbIE WH()OPMAIMOHHBIC TEXHOJIOTUU IS
NIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAMK W TPEICTABICHHUS yYeOHOWM W HAayYHO-TIOMYJISIPHON
uH(pOpMaIlMK, TONYYCHHOW W3 Ppa3IUYHBIX WMCTOYHHKOB, KPUTHYECKH AaHAIU3UPOBATH IOIYYaeMYIO
uHpopmaruio;

IPUBOJIUTH MPUMEPHl BKJIAJa POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHU;

UCIOJIb30BaTh TEOPETUYECKHUE 3HaHUS MO (U3MKE B IIOBCEJHEBHOM JKM3HM JUIsl oOecredeHus
0€30MacHOCTH MpU 0OpaIeHNUH ¢ IPUOOPaMH U TEXHUUYECKHUMH YCTPONUCTBAMU, JJI1 COXPAHEHUS 3J0pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOT'MYECKOI0 MOBEACHHUS B OKpY KaloIIel cpese;

paboTaTh B IpyIIe C BBINOJIHEHUEM PA3IUYHBIX COIUANBHBIX POJICH, MIaHUPOBATh PabOTy TPYIIIIHI,
pallMOHATIBHO PaACIPEACNATh OOS3aHHOCTH M IUIAHUPOBATH ACATEIHHOCTh B HECTAHAAPTHBIX CHUTYaIMSX,
aJIeKBATHO OIICHUBATh BKJIAJl KaXKJAOTO U3 YYaCTHUKOB TPYIIINHI B PEHICHHE PACCMATPUBAEMO MTPOOIEMBI.

K xoniny oOyuenus B 11 kiiacce nmpeameTHbIe pe3yJbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPaXKaTb
c(OpMUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTOo (U3UKU B (OPMUPOBAHMM COBPEMEHHOW Hay4yHOU
KApTUHBI MUDPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTMM, B IIPAKTUYECKOU NEATEIBHOCTH JIIOAEH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAHULIBI NPUMEHEHHS] HM3YUYEHHBIX (DU3MUECKUX MOJENel: TOYEUHBIH >SJIEKTPUUECKUN
3apsif, Jyd CBETAa, TOUCYHBI MCTOYHHUK CBETA, SAEPHAs MOJEIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOIO s1pa
IpU pelieHnn GU3NYeCcKuX 3a/1ay;

pacrio3HaBaTh (uU3MYECKUE sBiIeHUs (mpolecchl) M OOBSICHATh MX Ha OCHOBE 3aKOHOB
OJICKTPOJUHAMUKH U KBAHTOBOM (1)I/ISI/IKI/II QJICKTpHUYECKasd MPOBOANMOCTD, TCIIJIIOBOC, CBETOBOC, XUMHNYCCKOC,
MarHuTHOE JIEHCTBHUsSI TOKAa, B3aUMOAECWCTBHE MAarHMTOB, JJEKTPOMAarHUTHas MHIYKIMS, JAeHCTBUE
MAarauTHOIO ITOJIA Ha IMPOBOJHHUK C TOKOM U }IBI/DKYHII/II\/IICSI 3apsan, SJICKTPOMAarHuTHBIC KoaeOaHus u BOJIHBI,
NpSAMOJIMHEHHOE PAaCIpOCTpaHEHUE CBETa, OTPaXKEHHE, IpeJoMJIeHHEe, WHTephepeHIus, Audpakuus u
NoJIsIpU3alusl CBeTa, JUcHepcus cBera, GorolnekTpudeckuil 3pdext (porodddekr), cBeToBOE aBieHUE,
BO3HMKHOBEHHUE JIMHEWYATOr0 CIIEKTpa aToMa BOAOPOA, ECTECTBEHHAs: U MCKYCCTBEHHAs paJIMOaKTUBHOCTD;

ONHKCBHIBaTh  W3YYEHHBIE CBOMCTBa  BemlecTBa  (AJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
MEKTPUYECKYIO NMPOBOJUMOCTh Pa3IMYHBIX CPENl) U JIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), UCIIONIb3YSI
¢du3nUecKrue BEIWYMHBL: DJIEKTPUYECKUN 3apsij, CHiIa TOKa, JJIEKTPUUECKOE HAINpPsKEHHE, HIIEKTPHUUYECKOe
COMPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIKYILAs cujia, paboTa TOKa, MHAYKLUS MarHUTHOTO
noJisi, cuina Ammepa, cuna JlopeHna, UHAYKTUBHOCTh KaTyIIKH, SHEPrus IEKTPUUECKOTO U MArHUTHOTO
noJjiel, TMepuoa M yacToTa KosiebaHuil B KoieOaTeJbHOM KOHTYpe, 3aps]l M CWiIa TOKa B Ipoliecce
TFapMOHUYECKUX 3JEKTPOMAarHUTHBIX KoJieOaHUH, (POKYCHOE PAacCTOSHUE M ONTHUYECKas CHJa JIMH3BI, MPH



ONUCAaHUM MPABWIBHO TPAKTOBaTh (DU3MYECKHH CMBICI HUCHONb3YEMBIX BEJIWYMH, HUX OOO3HAYCHHS H
€/IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PH3UUECKYIO BETHUNHY C IPYTHMMHU BEIMYMHAMU;

OIMMCBIBATh H3YUYCHHBIC KBAHTOBBIC SBJICHHUA MW IIPOLECChI, HCIIOJIb3YyA (1)I/I31/ILICCKI/I€ BCJINMYHHBI:
CKOPOCTBb JJICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U 4aCTOTa CBCTA, SHCPIUA U UMITYJIBC (bOTOHa, nepuon
nojypacmnaga, SHEPrusd CBA3M aTOMHBIX SAACp, IIPU OIHNCAHHU IIPABHUJIBHO TPAaKTOBATh (1)I/I3I/I‘16CKI/II71 CMBICI
HCIIOJIB3YyCMbIX BCIIMYMUH, HUX 0003HAUYCHHS U CAWHUIIBI, YKAa3bIBATb (bOpMyJIBI, CBA3BIBAIOIIUC OAHHYIO
(1)I/I3I/ILICCKYIO BCJIIMYHHY C APpYTHUMH BCIUMYMHAMM, BEIYHUCIATE 3HAYCHHUC (bHSquCKOﬁ BCJIIMYHHBI,

aHAIN3UPOBaTh (DU3UUECKUE TPOLECCHl M SIBJICHHS, UCIOJB3Ys (HU3NYECKHE 3aKOHBI U IPHHIIMIIBL:
3akoH OMa, 3aKOHBI IOCIIEOBATEIFHOTO M IMApaUICIbHOTO COCAMHEHUS NPOBOIAHUKOB, 3aKOH Jkoymsi—
JleHna, 3aKOH 3JEKTPOMArHUTHOM HMHIYKIUH, 3aKOH IPSIMOJMHEHHOI0 PAaCIpPOCTPAHCHUS CBETA, 3aKOHBI
OTpaKEHHsI CBETa, 3aKOHBI TPEIOMJICHHS CBETa, ypaBHeHHEe OifHmTelHa a1 ¢orodddexra, 3aKoH
COXPaHEHUsI SHEPTUH, 3aKOH COXPAHCHUsSI MMITYJIbCA, 3aKOH COXPAaHEHHsS OSJIEKTPUUYECKOrO 3apsiia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIA, MOCTYNaThl bopa, 3aKOH paJMoOaKTHBHOIO paclaja, MpPH 3TOM pa3indyaTrh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBHIPAKCHHUE M YCIOBHs (TPaHHUIIBI, OOJIACTH)
HPUMECHUMOCTH;

OMPCACIIATh HAIIPABJICHUC BCKTOPA MHAYKIMA MArHUTHOI'O IIOJIA MMPOBOAHHMKA C TOKOM, CHJIbI AMnepa
H CHJIBI JIopeHua;

CTPOUTH U OIIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajlOM, TOHKOM JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIICIOBAaHUIO (PU3NICCKUX SIBJICHUN M MIPOIECCOB C UCIIOJIb30BAHUEM
OPSIMBIX M KOCBEHHBIX H3MEPEHHMIA: IpU 3TOM (opMynHpoBaTh MpolieMy/3agady U TUIOTEe3y y4eOHOro
OKCIIEPUMEHTa, COOMpAaTh YCTAHOBKY U3 MPEUIOKEHHOTO O00OpYyAOBaHMS, TPOBOJUTH ONBIT H
(dbopMyIIMpOBaTh BHIBOJIBI;

OCYHICCTBJIATL MPAMBIC H KOCBCHHBIC HU3MCPCHUA (I)I/ISI/I‘leCKI/IX BCJIMYHH, IIpU 3TOM BLI6I/IpaTB
OIITHUMAJIBHEIN CII0CO0 HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHBIC METO/IbI OLICHKHU HOFpGHIHOCTefI HSMCpCHHﬁ;

UCCIIEIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIHUYUH C MCIOIH30BAHUEM MPSMBIX U3MEPEHHI: MpU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJIYYECHHON 3aBUCUMOCTH (DU3UYECKUX BEITHMYHUH B
BUJIE Ta0nuIl U TpaduKOB, AeTaTh BBIBOABI IO pe3ybTaTaM HCCIEI0BaHUS;

coOmoiaTh TpaBuiIa O€30MacHOro TpyZa NpU HPOBEIEHUHM HCCIEOBAaHUNH B paMKax ydeOHOro
JKCHEPUMEHTa,  Y4eOHO-UCCIEN0BATEAbCKOM M MPOEKTHOM  AEATENBHOCTH C  HCHOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOMCTB U 1TaOOpaTOPHOr0 000PYIOBaHUS;

pelaTh pacy€THbIE 3aJ]a4H C SIBHO 331aHHON (PU3NYECKON MOJEIIBIO, UCIIONb3Ysl (pU3HUeCcKre 3aKOHBI U
IPUHIIMIIBI, HA OCHOBE aHajM3a YCJIOBMS 3a/ladl BHIOMpATh (PU3NYECKYIO0 MOJEIb, BBIACNATH (hU3HUECKUE
BEJIMYMHBI U (OPMYJIbI, HEOOXOTUMBIE sl €€ pelIeHHs, MPOBOJUTh PAacu€Thl U OLEHUBATH PEAJHHOCTD
MOJTy4YE€HHOT0 3Ha4YeHUs (PU3UUECKOI BEIMYMHBL;

pelaTh Ka4eCTBEHHbBIE 3aJjaul: BBHICTPAUBATh JIOTMUECKH HENMPOTUBOPEUYUBYIO LIETIOUKY PacCyXIAECHUN
C OIMOPOH Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

UCTIONIB30BaTh TPH PEIICHHH Y4YeOHBIX 3a/a4 COBPEMEHHBIE HH(OPMAIMOHHBIC TEXHOJOTHH IS
MIOWCKA, CTPYKTYPHUPOBAHUSA, WHTEPIPETAMH U TMPeJICTaBIeHUs y4yeOHOM W  HaydyHO-TIOMYJSIPHOH
UHPOpPMALINK, TIONYYEHHOW W3 pa3jIMYHBIX WMCTOYHHKOB, KPUTHYECKH aHAIU3UPOBATh IOIYYaeMYIO
UH(OPMALIUIO;



OOBSACHATH MPUHLHUIIBI JEHCTBUS MallliH, MPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3anydaTh yCIOBHS UX
0€30MMacHOTO UCTOIH30BAHMS B IIOBCEHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(QHU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3MKE B IOBCEIHEBHON KHU3HU Ui OOECTICUCHUS
0e30MacHOCTH MpU 0OpaIIeHUU ¢ MPUOOPaAMH U TEXHUYECKHUMH YCTPOHCTBAMU, AJII COXPAaHEHHS 3J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpPY KalOIIel cpese;

paboTaTh B rpynIe C BBITOJHEHHEM Pa3IMYHBIX COIMAJIBHBIX POJICH, MIaHUPOBAaTh PabOTy TPYIIIHL,
PaLMOHATIBHO pacHpeAessaTh OOS3aHHOCTU M IUIAHUPOBATh JESATEIBbHOCTh B HECTAHIAPTHBIX CUTYaLMsX,
a/ICKBaTHO OIICHMBATh BKJIA]] KKJOT0 U3 YYACTHUKOB IPYIIIBI B pEIIEHUE pacCMaTpUBAEMOM MPOOIEMBI.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

No HaumenoBanue KommuectBo wacos DnekTpoHHbIe (IU(PPOBLIE)

n/m pa3esioB U TeM Beero |Kontponbhbre| ITpaxTudeckie o0pa3oBaTenbHbIE PECYPCHI

HpOrpaMMbl padoThI padoThI

Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS

1.1|dus3uka u METOIBI 2 https://m.edsoo.rut/AVIAWVNQO
HAYYHOTO ITO3HAHUS

Hroro no pazgeny 2

Pa3zpen 2. MEXAHUKA

2.1|Kunemarnka 5 https://m.edsoo.ru/SNO2MCWXU

2.2 | JluHaMuka 7 https://m.edsoo.ru/RML6BX3PU

2.3|3aKoHbI COXpaHEHHUS B 6 1 | https://m.edsoo.ru/S6NRCXHA7
MEXaHUKE

Hroro no pazgeny 18

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA

3.1{OcHoBBI 9 1 https://m.edsoo.ru/HRGVENOPE
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

3.2|OcHOBBI 10 1 https://m.edsoo.ru/HK6KL6RS9
TEPMOTUHAMUKHU

3.3| Arperarubie 5 https://m.edsoo.ru/HSM355JCH
COCTOSTHUSI BEIIECTBA.
®DazoBbIe NEPEXOBI

Hroro no pazneny 24

Paznen 4. 9JIEKTPOJANHAMUKA

4.1|DnekTpocTaThKa 10 1 1 https://m.edsoo.ru/LSRP72QLI

4.2 |TTocToSTHHBIH 12 1 1 https://m.edsoo.ru/GEWTDQXWW

AIEKTPUYECKUN TOK.
Toxkn B pa3mnyHbIX

cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68 4 4

YACOB I10



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Ne Haumenosanue KonuuecTBo yacoB DnexTpoHHbIE (TP POBLIC)
/T pa3ziesioB U TEM Beero |Kontponbhbie| ITpakTudeckue 00pazoBaTebHBIE PECYPCHI
[pOTrpaMMbI padoThI padoThI
[TPOTPAMME
11 KJIACC
Neo| HaumenoBanue KonnuectBo yacos DnekTpoHHbIEC (IU(PPOBHIE)
n/m|  pa3lenoB U TEM Beero |Kontponbhbie| [TpakTiueckue 00pa3oBaTeNbHBIE PECYPCHI
HporpaMMBl paboThI paboTHI
Paznen 1. JIEKTPOJANHAMUKA
1.1{MaruautHoe noe. 11 1 3 https://m.eds00.ru/Z2Q390NG8
DeKTpOMarHuTHas
WHIYKIIHS

Nroro no pazaeny

11

Pa3nes 2. KOJIEBAHUSA 1 BOJTHbBI

2.1|MexaHuuecKue u 9 1 https://m.edso00.ru/3TLNQKPG6
JIEKTPOMArHUTHBIC
KoJIeOaHus
2.2 | MexaHu4YecKue U 5 1 https://m.edsoo0.ru/WQT6385V1
JIEKTPOMArHUTHBIC
BOJIHBL
2.310Onrtuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Paszea 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1|OcHoBBI 4 1 https://m.edsoo.ru/AOUCOVDK?2
CrienuagIbHON
TeOpUn
OTHOCHUTEIIbHOCTH

Hroro no pazneny 4

Paznen 4. KBAHTOBASI ®U3UKA

4.1|DmemMeHThI 6 https://m.edsoo.rt/SWOVAWQRS
KBAHTOBOM ONTHUKH

4.2|Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA

4.3| ATomHOE s11p0 5 https://m.eds00.ru/97MC9DZXQ

Hroro no paszgeny 15

Pa3znen 5. 9JIEMEHTbI ACTPOHOMUU U ACTPOPU3UKHN

5.1|DmeMeHTRI 7 1 https://m.edso0o.ru/3EOD6KXI9
ACTPOHOMHH U
acTpopu3nKu

Hroro no pasaeny 7

Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1|O6006maromee 4 https://m.edsoo.ru/O2JEGZCIM
MOBTOPECHHE

Hroro o pazneny 4

PesepBHOE Bpems 3

OBIIEE 68 4 7



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

Ne|  Haumenosanue KomnnuectBo yacos OnexTpoHHbIe (II(PPOBHIE)

n/m|  pa3lesoB U TEM Beero |Kontponbhbie| [TpakTudeckue 00pa3zoBaTeNIbHBIC PECYPCHI
HPOrpaMMbI paboTHI padoThI

KOJIMYECTBO

YACOB I10

ITPOI'PAMME

IMNOYPOYHOE INTAHUPOBAHHUE

10 KUIACC

Ne Tema ypoxka KonuyecTBo yacos [Hara DJeKTpOHHbIE U(PPOBBIC

n/n Beero u3ydeHusi,  oOpa3oBaTesIbHbIE PECYPCHI

Konrpoubsnslie| [IpakTnyeckue
paboThI paboThI

®dusnka — HayKa o
npupoge. Hayunsie
METO/1bI TO3HAHUS
OKpYaroIlero Mupa

https://m.edsoo.ru/YXGQSPM1P

Pousib 1 mecto
¢u3uKu B
hopMHUpPOBaHUH
COBPEMEHHOM
Hay4YHOU KapTUHBI
MHpa, B
MPaKTUYECKOU
NEATEILHOCTH JII0ACH

https://m.edsoo.ru/SHSXWFFVO

Mexanndeckoe
JIBIDKCHHE.
OTHOCHUTEILHOCTh
MEXaHUIECKOTO
JIBYDKCHUS.
Ilepememienue,
CKOPOCTbh, YCKOpPEHUE

https://m.edso0.ru/RSOAQVS5ZX

PaBromepHOE
PSAMOJIMHENHOE
JIBJKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE
PSAMOJIMHENHOE
JIBUJKCHHE

https://m.edsoo.ru/MDIDKJOUB

CB00OOHOE ITaZICHUE.
Yckopenue
¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/MXPLZIX&J

KpuBonunelinoe
JBUKECHHE.
JBr>xenue
MaTepUaIbHOW TOUKH
10 OKPY>KHOCTHU

https://m.edsoo.ru/TFLIJI2C4DN

[TpuHIIMT
OTHOCUTEIbHOCTH
lanunes.
HNuepuumansHbie
CHCTEMBI OTCUETA.
IIepBblit 3aK0H

https://m.eds00.ru/J6QY7N3IWN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN

Ne Tema ypoka KomuuectBo wacor Jara DneKTpoHHbIe U(POBBIE
/T Beero| Kontponbhbie| [Tpaktuueckue| 13y 1EHAA 00pa3zoBaTeNIbHBIC PECYPCHI
paboThI paboThI
Hprotona
9 |Macca rena. Cuna. 1 https://m.edsoo.ru/BVINWTAQH

IIpuHuun
CyINEpIO3UIUU CHUJL.
Bropoit 3akoH
Hrrotona misa
MaTEepUAIbHON TOUKHU

10

Tperunii 3aKk0H
Hrrotona misa
MaTepHaIbHBIX TOUEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOTO
taroteHus. Cumna
TsixecTH. [lepBas
KOCMUYECKas
CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyrocru.
3axoH ['yka. Bec Tena

https://m.edsoo.ru/RILVFXEQD

13

Cwuiia TpeHusl.
Koadduruent
Tpenus. Cuiia
COIIPOTHBIICHUS TIPH
JIBUKCHUH TEJIa B
YKHUJIKOCTH WJIH Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarensHoe U
BpallaTeabHOe
JIBIDKEHUE
a0COIOTHO TBEPIOTO
Tena. MOMEHT CHIIBL.
[Imeqo cumbl.
YcnoBus paBHOBECHS
TBEPAOIO Tea

https://m.edsoo.ru/IDOAU40TS

15

Nmmynsc
MaTepHalbHOU
TOYKHU, CUCTEMBI
MaTepHalbHbIX
Touek. Mmmynse
CUJIBL. 3aKOH
COXpaHEHUS
MMITyJIbCa.
PeaktuBHOE
JBUKEHUE

https://m.eds00.ru/MSJOQTKNWC

16

PaGora u momrHOCTH
cunel. Kunetnueckas
SHEPruUs
MaTepHaNbHOU
ToukH. Teopema 00
W3MEHEHUH

https://m.edsoo.ru/J1V59L28B



https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B

/1

Tema ypoxka

KonnuectBO yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

JlaTa
H3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

KUHETHUECKON
SHEPTrUuu

17

IloTrenumanbHast
SHEprus.
IloTenumanbHast
SHEprus yrnpyro
neGpopMHUpPOBaHHON
MPYKUHBI.
IloTrenumnanbHas
SHEPTHs Tejla BOJIU3U
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/RNEXIJW4KF

18

IToreHnmanpHBIC U
HETIOTEHIUAJIbHBIE
cuibl. CBsA3b pabOTHI
HETIOTCHIIUATLHBIX
CHIJI ¢ U3BMEHEHUEM
MEXaHUYeCKOH
SHEPTUU CUCTEMBI
Ten. 3aK0OH
COXpaHEHUs
MEXaHUYeCKOH
SHEPTUu

https://m.eds00.ru/DA3QVTOXQ

19

JlabopaTopHas
pabora
«Hccnenosanue
CBSI3H pabOThI CHITBI C
M3MEHECHUEM
MEXaHHYeCKOU
SHEPTUHU TeJa Ha
MIpUMEPE PACTKEHUS
PE3UHOBOTO KTy Ta

https://m.edsoo.ru/W1R4R88UG

20

KonTponbnas pabota
10 TeME
«Knnemartuka.
Junamuka. 3aKoHbBI
COXpaHEHUs B
MEXaHUKE)

https://m.edsoo.ru/LNM6EK6YY

21

OcCHOBHBIE
MTOJIOKCHUS
MOJIEKYJISIPHO-
KHUHETUYECKOMH
TEOPHH.
bpoyHnosckoe
JBIDKEHHE.

Huddysus

https://m.edsoo0.ru/OEY9VYU2B

22

Xapaxkrep JABUKECHUS
U B3aUMOIEHUCTBUS
YaCTUI] BEIIECTBA.

https://m.edsoo.ru/AUV2ZDR3X



https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X

/1

Tema ypoka

KonnuectBO yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

JlaTa
H3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

Mopenu cTpoeHus
ra3oB, KUAKOCTSH U
TBEPJBIX TEI

23

Macca mosexyi.
KomnuectBo
BEIIECTBA.
IlocrosiHHas
ABoranpo

https://m.edsoo.ru/FLIBAQD13

24

Tennosoe
paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
temneparyp Llenbcus

https://m.edsoo.ru/ WPNY6QAS8Z

25 | neanpHbIN Ta3 B 1 https://m.edsoo.ru/UKJFVSBZO
MKT. OcHoBHOE
ypaBueHue MKT

26 |AOcomroTHas 1 https://m.edsoo.ru/BXUDVDG2F

TeMIepaTypa Kak
Mepa cpeaHen
KUHETHYCCKOU
SHEPTUU JIBHIKCHUS
MOJIEKYJI. Y paBHEHUE
Menpaeneena-
Kunaneiipona

27

3akoH /lanbTOHA.
T"a3oBbI€ 3aKOHBI

https://m.edsoo.ru/Y3IWB66I3 A

28

JlaboparopHas
pabota
«Hccnenosanue
3aBHCUMOCTH MEXIY
napameTpamu
COCTOSIHUS
Pa3peKEHHOTO Tra3a

https://m.edsoo.ru/35DBLKT96

29

H3omponeccel B
UJCAIBHOM ra3e U X
rpaduueckoe
IIPEJICTaBICHNE

https://m.edso00.ru/OZJ3KZNJ5

30

Buytpennss sneprus
TEPMOJIMHAMUYECKOI
CHCTEMBI M CIIOCOOBI
€€ N3MEHEHUSI.
KonnyecTBo TEMIOTHI
u pabora.
BuyTtpennss sneprus
OJIHOATOMHOTO
HUAeaIbLHOrO ra3za

https://m.eds00.ru/9JOITVXI8

31

Buanr

https://m.edso00.ru/36JJI20W9



https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9

/1

Tema ypoka

KonnuectBO yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

JlaTa
H3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

TEILIONEpCaAaYn

32

V nenpHas
TEIIOEMKOCTD
BEIISCTBA.
KonnaecTBo TEMI0THI
MIpH TeIUIoNepeaaye.
AnunabaTHbIi
rporiecc

https://m.edsoo.ru/5K3Y4H86L

33

ITepBblii 3aK0H
TEPMOJIMHAMUKHU U
€ro NprUMEeHEHHue K
U30Ipoueccam

https://m.edsoo.ru/2HO6R3GAS

34

HeobOpartumocTs
IIPOLIECCOB B
npupoae. Bropoit
3aKOH
TEPMOJUHAMUKHU

https://m.edso00.ru/S85SLWDFTS8

35

[Tpunumn neicTBus u
KII/I TerutoBoi
MAaIIUHbI

https://m.edsoo.ru/DLCDEAAUC

36

[uxn Kapno u ero
KIIJ]

https://m.edsoo.ru/4XPSAOV7M

37

DKOJIOTHYECKHE
poOIeMbI
TETUIOHEPTETHKU

https://m.edsoo.ru/P07ZMYMSI

38

O06o0maromuii ypok
«MonexynsipHast
¢dusuka. OCHOBBI
TEPMOIMHAMHKI

https://m.edsoo.ru/9EKZO0DDWP

39

KonTponbnas pabota
o TeMe
«MonexynsipHast
¢dusuka. OCHOBBI
TEPMOIMHAMHKI

https://m.edsoo0.ru/RCARYE6ZX

40

[TapoobpazoBanue u
KOH/ICHCAIIHS.
Hcnapenue u
KUTICHHE

https://m.edso00.ru/X480Q078EE

41

AbcomroTHas 1
OTHOCHUTEIIbHAS
BJIAKHOCTh BO3/TyXa.
Hacspiennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe Teno.
Kpucrannuueckue n
amop(HbIe Tena.
AHnzorponus

https://m.edsoo.ru/JXFWLMZNK



https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK

/1

Tema ypoka

KonnuectBO yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

JlaTa
H3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

CBOICTB KpUCTAJLJIOB.
Kunkue Kkpucrasibl.
CoBpeMeHHbIE
MaTepuaibl

43

ITmaBnenue u
KPUCTAJUTH3AIINS.
VY nenpHas TemioTa
IJIaBJICHHSL.
CybOnumarust

https://m.edsoo.ru/OX117G6MR

44

YpaBHeHue
TEIUIOBOTO OanaHca

https://m.edsoo.ru/OJUXGN2I1

45

DneKkTpu3anus Ted.
DIIEKTPUUECKUI
3apsn. JBa Buma
AIEKTPUUECKUX
3aps10B

https://m.edso00.ru/QJ2S7WSBM

46

IIpoBoaHMKH,
TUDIIEKTPUKU U
MOJIYTIPOBOJTHUKH.
3aKOH COXpaHEeHUs
AIIEKTPUYECKOTO
3apsana

https://m.edsoo.ru/F3YVPQUYH

47

B3aumoneiictsue
3apsiioB. 3aKOH
Kynona. Toueunsrii
ANEKTPUYECKUN 3apsiy

https://m.edsoo.ru/SU3BUOTHH

48

Hanpsxérnocts
3JIEKTPUYECKOTO
nonst. [IpuHimn
CyIIEpPIIO3ULIUU
ANEKTPUYECKUX
nosneu. Jlnnnn
HAPSKEHHOCTH

https://m.edso00.ru/9IKAWD2V6

49

Pa6ota cun
3JIEKTPOCTATHYECKOTO
nois. Ilorennuai.
Paznocts
MMOTEHIMAIIOB

https://m.edsoo.ru/VOPD9ASLF

50

IIpoBOoiHMKY 1
JUDJIEKTPUKH B
JIEKTPOCTATUYECKOM
HoJe.
Jwvsnexrpuueckas
IIPOHUIIAEMOCTh

https://m.edsoo.ru/12P2S3127

51

DIEKTPOEMKOCTb.
Konpaencarop

https://m.edsoo.ru/B1UPRD52W

52

DIEeKTPOEMKOCTh

https://m.edsoo.ru/XPUKP82V8



https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8

/1

Tema ypoxka

KonnuectBO yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

JlaTa
H3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

IJIOCKOTO
KOHJIEHCATOopa.
DOHeprus
3apsYKEHHOTO
KOHJICHCATOpa

53

JlaGopaTopHas
pabora "U3mepenue
3IIEKTPOEMKOCTH
KOHJIeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[Ipunnun nercTBus u
pUMEHEHHE
KOHJICHCATOPOB,
KOIUPOBAJILHOTO
arnmapara, CTpyiuHOro
MpUHTEpA.
DNeKTpoCcTaTHUYECKast
3amuTa. 3a3eMIeHHe
AIIEKTPOTIPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIIEKTPUUYECKHI TOK,
YCJIOBHS €T0
CyILIECTBOBAHUSI.
ITocTosHHBIN TOK.
Cuiia Toka.
Hanpsoxenue.
ComnpoTHBICHHE.
3akon Oma mis
yJacTKa enu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarensHoe,
napaJuleNbHOE,
CMeIIaHHOe
COeIMHEeHNE
IPOBOJTHUKOB.
JlaboparopHas
pabota «M3ydyeHue
CMEIIaHHOTO
COEIIMHEHUs
PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabora 1 MomHoOCTH
AIIEKTPUIECKOTO
ToKa. 3aKkoH JIkoyis-
Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon Oma mis
MOJIHOM (3aMKHYTOI)
AIIEKTPUUYECKOMN IIETIH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabota «M3mepenue

0.5

https://m.edsoo.ru/YNSBF7PBS



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS

/1

Tema ypoka

KonnuectBO yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

JlaTa
H3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

OJ1C uctouyHuKa TOKa
Y €ro BHYTPEHHET 0
COTIPOTHBIICHHUSI

59

Pe3epBHBIit ypOK.
KontponsHas pabora
0 TEMe
"JnexkTpoauHaMuka"
/ Beepoccuiickast
npoBepoyHas pabora

https://m.edsoo.ru/MFM6EIE5X

60

O06o0marmuil ypox
«DNEKTPOMHAMHKA
/ Beepoccuiickas
npoBepoyHas pabota

https://m.edsoo.ru/PS86MDY07H

61

DJIeKTpOHHAs
MIPOBOJIUMOCTh
TBEPABIX METAJLIOB.
3aBUCHUMOCTh
COTIPOTHUBIICHUS
METaJIOB OT
TEeMIIepaTyphI.
CBepXI1poBOIUMOCTh

https://m.edsoo.ru/ WMNNBQLO9H

62

DJIEKTPUUECKUI TOK
B Bakyyme. CBolicTBa
SJIEKTPOHHBIX ITYYKOB

https://m.edso00.ru/4CCYCJ785

63

[TomynpoBoOIHUKH, UX
coOCTBEHHas U
pUMecHas
IPOBOJUMOCTb.
CaoilicTBa p—n-
nepexo/a.
[TomympoBOIHUKOBBIE
prOOpbI

https://m.edso00.ru/S55A1DQUR

64

DIIEKTPUUECKHUI TOK
B pacTBOpax u
pacruiaBax
3JIEKTPOJIUTOB.
DIIEKTPOIUTHUECKAS
JIUCCOIUAIIUS.
DIIEKTPOIIN3

https://m.eds00.ru/QUOQUWVI1

65

DIJIEKTPUUYECKUHN TOK
B rasax.
CaMOCTOSTENbHBIN U
HECAaMOCTOSTCIbHBIN
pazpsaa. MosHus.
IIna3ma

https://m.edsoo.ru/2VX2KLFQA

66

DIIEKTpUUYECKHE
npuOOpkI U

https://m.edsoo.ru/KJA02KUPS5



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5

/1

Tema ypoxka

KonnuectBO yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue

paboThI

W3Y4YEeHUS

JlaTa

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI

YCTPOMCTBA U UX
MPaKTUYECKOe
MPUMEHEHUE.
IIpaBuna TexHUKU
0e30MacHOCTH

67

KonrponbHas pabora
10 TEME
«JNEeKTPOCTATHKA.
ITocTostHHBII
JNEKTPUYECKUH TOK.
Toxu B pa3IMyHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

Pe3zepBHbIil ypok.
O06o0marmuil ypox
o TeMam 10 kitacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

68

11 KUIIACC

No

n/n

Tema ypoka

KomnuectBo yacos

Bcero

KoHTposbHbIE
paboThI

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DNeKTpOHHBIE LIU(PPOBbIE
00pa3oBaTeIbHbIE PECYPCHI

ITocTossHHBIE MarHUTHI
U UX B3aUMOJICHCTBUE.
MarsuTtHoe IoJIE.
Bekrop marHuTHOM
MHAYKIUU. JInHun
MarHUTHOW UHIYKIIHMHA

https://m.edsoo.ru/4ADMOYIJN6

MarunTtHoe noe
IIPOBOJHUKA C TOKOM.
OmnbIT OpcTena.
BzaumoneiicTBue
MPOBOJHUKOB C TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGopaTtopHnast pabota
«3y4yenune
MarHUTHOTO TIOJIS
KaTYIIKU C TOKOM)

https://m.edsoo.rt/HGHXLNLRZ

JleicTBME MarHUTHOTO
TOJIS Ha TIPOBOTHHK C
tokoM. Cuita Ammepa.
JlaGopaTtopHnast pabota
«HccnenoBanue
EWCTBUS
MOCTOSIHHOTO MarHuTa
Ha PaMKy C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MArHUTHOTO
TOJIS1 HA JBHKYIIIYIOCS

https://m.edsoo0.ru/7ABZQGQC9



https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

/1

Tema ypoka

KomanuectBo yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIC PECYPCHI

3apsHKEHHYIO YacTHILY.
Cuua Jlopenua.
Pa6ota cuibl Jlopenna

DJIeKTpOMarHuTHas
nHaykuus. [Torok
BEKTOpa MarHUTHOM
unaykuuu. J/1C
WHIYKIUU. 3aKOH
ANEKTPOMATHUTHOMU
nHaykiuu Gapanes

https://m.edsoo.ru/VA26C9C3J

JlaGopaTtopHnas pabota
«HccnenoBanue
SBJICHUS
AIEKTPOMArHUTHOMN
WHIYKIAN»

https://m.edso00.ru/XZS5SMQCBU

NHAYKTUBHOCTS.
SIBnenne
camounaykiuu. J/C
CaMOMHIYKIHUU.
DHeprusi MarHuTHOTO
IOJISI KaTYILKH C
TOKOM.
DIIEKTPOMarHUTHOE
nose

https://m.edsoo.rt/EOTONSAEA

TexHnnueckue
YCTPOMCTBA U UX
IIPUMEHEHHUE:
IIOCTOSIHHBIE MArHUTHI,
AJIIEKTPOMArHHUTHI,
3JIEKTPOABUIATED,
YCKOPUTEIIH
3JIEMEHTapHBIX
YacTHll,
VWHJYKIHMOHHAs [1eYb

https://m.edsoo.ru/UWNLFA9L6

10

Ob6o06maromuit ypok
«MaramTHOE II0JIe.
DNeKTpOMarHuTHas
HUHIOYKIUSD)

https://m.eds00.ru/COBOSBGMC

11

KonTponbnas pabota
1o Teme «MarHuTHoe
noJie.
DJeKTpOMarHuTHas
HUHAYKIUSD

https://m.edsoo0.ru/8X637ELEU

12

CBo0OoHbBIE
MEXAHUYECKUE
Kosie0aHusl.
I'apmoHnueckue

https://m.edso00.ru/9Y6GY WEVP



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

/1

Tema ypoka

KomanuectBo yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIC PECYPCHI

KoJIeOaHHS.
YpaBHeHue
TrapMOHHYECKHUX
KOJICOaHHH.
[IpeBpaiienue
SHEPTrUuu

13

JlaboparopHas pabota
«Hccnenosanue
3aBUCHMOCTH TIEpHO/Ia
MaJIbIX KoieOaHui
rpy3a Ha HUTH OT
JUTMHBI HUTH M MAacChI

rpy3a»

https://m.edsoo.ru/DPZEKR61C

14

Konebarenbubrit
KOHTYp. CBOOOAHBIE
JIEKTPOMArHUTHBIC
KoJIEOaHHUS B
HJICaJILHOM
KoJIe0aTeIbHOM
KOHTYp€. AHAJIOTUA
MEXTY
MeXaHUYECKUMH U
3JIEKTPOMArHUTHBIMH
KOJIeOaHHUSIMU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona.
3aKOH COXpaHEHHUs
DHEPTUU B HJICATEHOM
KoJsie0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasienue o
3aTyXaloInuX
KOJICOaHMSX.
BriHyX1cHHBIE
MEXaHUUECKHE
KoyicOanus. Pe3oHaHc.
BrinyxacHHBIE
AJIEKTPOMArHUTHBIC
KoJIeOaHMS

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIH TOK.
CunycouanbHbINA
IIEPEMEHHBIH TOK.
MomHocTh
NIEPEMEHHOT0 TOKA.
AMIUIUTYTHOE U
JIEUCTBYIOIILIEE
3HAYEHHUE CUJIBI TOKA U
HaNPsUKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop.

https://m.edsoo.ru/1ZWZULSQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

/1

Tema ypoka

KomanuectBo yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIC PECYPCHI

[IpousBoacTso,
nepeaayda u
noTpebaeHue
ANEKTPUYECKON
SHEPrUuu

19

YerpoiictBo u
MPaKTUYECKOe
pUMEHEHUE
AIEKTPUUECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOTO TOKa,
JUHUN
AJIEKTpoIepeaayd

https://m.edsoo0.ru/93Z12W40QQ

20

OKOJIOTUYECKUE PUCKU
IpU IPOU3BOJICTBE
AIIEKTPO3HEPTUH.
Kynerypa
MCIIOJIb30BaHUs
3JIEKTPOIHEPIUU B
IIOBCEJHEBHOM KU3HU

https://m.edsoo0.ru/3DUNYKWNO

21

MexaHuuyeckre BOJIHBI,
yCIIOBUS
pacnpocTpaHeHusl.
[lepuon. Cxopocth
pacnpocTpaHeHus 1
JUTMHA BOJIHBI.
[Tonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTH 3BYKa.
I'poMKOCTB 3BYKa.
Bricota Tona. Tem6p
3BYKa

https://m.eds00.1u/Z827Q6V70

23

DIIEKTPOMarHUTHBIE
BOJHBI, NX CBOMCTBA U
ckopocts. [Ikana
AIEKTPOMATrHUTHBIX
BOJIH

https://m.edsoo.ru/SWB57C06X

24

[IpuHuMnbL
panuoOCBsI3U U
TEJICBUICHUS.
PazButue cpeacrs
cBs3U. Paguomnokanus

https://m.eds00.ru/2WQTSLGLV

25

KonTtpomnpHas padora
«Komebauus v BOJHBD)

https://m.edsoo.ru/IHURONSOB

26

[IpssmonuHeitHOE
pacrpocTpaHeHUe
CBETa B OJJHOPOJHOM

https://m.edsoo.ru/HUF74NDOW



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW

/1

Tema ypoka

KomanuectBo yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIC PECYPCHI

cpene. ToueuHblii
HMCTOYHUK CBeTa. Jlyu
cBeTa

27

OtpakeHue cBeTa.
3aKOHBI OTPaKEHUS
ceera. [loctpoenue
MU300paKCHHI B
IJIOCKOM 3epKaje

https://m.edsoo.ru/IMBKQM227

28

[Ipenomnenue cpera.
ITonmHoe BHYTpeHHEE
OTpaKE€HUe.
[IpenenbHbIi yron
MIOJIHOT'O BHYTPEHHETO
OTpaKEHUs

https://m.eds00.ru/V49RISTRN

29

JlaGopaTtopHnas pabota
«3mepenue
MOKa3aTens
NPEJTOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1DQ

30

JInn3sl. [TocTpoenue
M300paXeHHl B TUH3E.
dopmysia TOHKOH
JIMH3bL. Y BeIUYEHUE
JIMH3BI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHnast pabota
«HccnenoBanue
CBOICTB M300paskeHU M
B JIMH3aX»

https://m.edso0.ru/Q1ZCMW980

32

Hucnepcus ceta.
CIOXHBIA COCTaB
oenoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenune
JUCTICPCUU CBETa

https://m.eds00.ru/KOOWVKEL11

33

WNurepdepennus
cera. Judpaxuus
CcBeTa.
JudpakimonHas
pelérka

https://m.edsoo.ru/C8LCRSEJI

34

ITonepeunocTs
CBETOBBIX BOJIH.
[Tonsipuzanus ceera

https://m.edso00.ru/Q2118XYOJ

35

OnTuueckue npudopsI
U yCTPOMCTBA U
YCIIOBUS X
Oe3omacHoOro
PUMEHEHUS

https://m.edsoo0.ru/M5127JYGT

36

I'pannnbl

https://m.edsoo.ru/P8GBI9FJ5N



https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N

/1

Tema ypoka

KomanuectBo yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIC PECYPCHI

IPUMEHUMOCTH
KJIACCUYECKOU
MexaHuku. [loctynaTst
CIIELUAJILHON TEOpUU
OTHOCUTEJIBHOCTH

37

OTHOCHUTENLHOCTh
OJIHOBPEMEHHOCTH.
3amMe/IJIeHUe BpeMEHU
U COKpAIlEHUE JUTHHEI

https://m.eds0o0.ru/OVLMCN6B2

38

OHeprus U UMIYJIbC
PEIATUBUCTCKOMN
yacTuubl. CBs3b
Macchl ¢ SHEpIrueH u
UMITYJIbCOM. DHEPIust
HOKOs

https://m.edsoo0.ru/190Z2Y4BUB

39

KonTponsHas pabora
«OnTuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCHUTEJIBHOCTI

https://m.edsoo.ru/L8689JPLI

40

®otonsl. Dopmyna
[Inanka. DHeprus u
UMITYJIbC (POTOHA

https://m.edsoo.ru/ZL6P16LA0

41

OTKpbITHE U
UCCIIEIOBaHHE
dororddekra. OnbITHI
A.T. CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akonsl Gpotorddexra.
YpaBHeHue
DHHIITEeHA UTS
dororddexra.
«Kpacnas rpanuna»

dorospdexra

https://m.edsoo0.ru/YLCK770G8

43

JlaBneHue cBerta.
Omprtel 11. H.
JleGenena.
XuMHYeCcKoe JeHCTBHE
CcBeTa

https://m.eds0o0.ru/EGO6ZQ1SA

44

TexHuueckue
YCTpOMCTBA U
MPaKTUYECKOE
MIPUMEHEHHUE:

(b oTORIIEeMEHT,
dboTomaTUuK,
conHeYHas OaTapes,
CBETOHMO]T

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3aga4d mo
TeMe « DIIEMEHTEI

https://m.edsoo.ru/ZE73A67B1



https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1

/1

Tema ypoka

KomanuectBo yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIC PECYPCHI

KBAHTOBOM OITHKM

46

Mopens aToma
Tomcona. OnBITHI
Pezepdopna o
paccessHUIO O-4aCTHLL.
[TnaneTapHas Mozeb
aroma

https://m.edsoo.ru/FIC11POHN

47

[Tocrynarsr bopa

https://m.edsoo.ru/6 X7GFHZ9X

48

N3nyuenue u
norJomeHne (OToHOB
IIpU [IepeXo/ie aToMa ¢
OJIHOTO YPOBHS
SHEPruu Ha JPYTrou.
Bunae! cnektpoB

https://m.edsoo.ru/NNSBHZYBE

49

BosHOBEIE CBOMCTBA
qyactull. BosHsl ne
bpoins.
KopnyckynspHo-
BOJIHOBOW Ty aJIM3M.
CnoHraHHOE U
BBIHY/ICHHOE
U3JIy4YeHue

https://m.edsoo.ru/J710TLFCO

50

OTtkpbITHE
pPaZMOaKTHBHOCTH.
OnsiThl Pezepdopra
TI0 OTIPENICTICHUIO
cocTaBa
pPaZlnOaKTHBHOTO
U3ITy4YeHUs

https://m.edsoo.ru/TSJFUU3TP

51

Cgoiictsa anbpda-,
Oera-, raMMa-
u3nydeHus. Bnusaue
paZIMOaKTHUBHOCTH Ha
YKHUBBIE OPraHU3MbI

https://m.edso0.ru/UOIRQS0Z5

52

OTtkpseITHE IPOTOHA U
HelTpoHa. M30Tonsl.
Anbda-pacnan.
DJIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-
pacnaa. ['amma-
U3ITy4YEHUE

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBA3U
HYKIJIOHOB B sIJIpeE.
SlnepHble peakiuu.
SInepHslii peakTop.
[Ipobnemsl,
TIEPCIICKTHBHI,

https://m.edsoo.ru/CFJYJSSIG



https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

/1

Tema ypoka

KomxnyectBo

qaCoB

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIC PECYPCHI

JKOJIOTMYECKHE
ACIIEKTHI S IEPHOU
JHEPreTUKU

54

DJIeMeHTapHbIe
gacTtulbl. OTKpbITHE
Mo3UTpoHa. MeToIblI
HaOJII0JIEHUS U
perucrpanuu
3JIEMEHTApPHBIX
yactull. Kpyriblii cton
«DyHITaMEHTAJIIbHBIE
B3aMMOJICHCTBHUSL.
EnunCTBO hmznueckoit
KapTHUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

Otanbl pa3BUTUS
ACTPOHOMUH.
[Ipuknagnoe n
MHPOBO33PEHUYECKOE
3HAYEHUE
actpoHomuu. Bug
3BE3/1HOrO Heoa.
CozBesausl, spKue
3BE3/IbI, INTAHETHI, X
BUMOC JIBIKCHHE.
ConneyHas cucTeMa

https://m.edso00.ru/5PXS2I19VY

56

Comnne. CoytHeUHas
AKTUBHOCTBD.
HcTouHuK SHEprUH
ConHna u 3BE3

https://m.edsoo.ru/1JZR54JAQ

57

3BE31IBI, UX OCHOBHBIC
XapaKTEPUCTUKH.
3BE3ABI TIIaBHOM
MOCJIEJOBATEILHOCTH.
BnytpenHee ctpoeHue
3B&311. COBpeMEHHBIE
MIPEICTABICHUS O
MIPOUCXOKICHUH U
sposmronuy ColHIa U
3BE3T

https://m.edso00.ru/GGD3W747Z0

58

Mineunsii [Iyte —
Hama [anakTuka.
ITonoxenwne n
neuxenne ComHia B
I"amakTuke.
lNanmaktuku. Ye€puslie
JBIPBI B IAPAX
TaJIaKTUK

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas.

https://m.edsoo.ru/9IWRLVWNN



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN

/1

Tema ypoka

KomanuectBo yacos

Bcero

KoHnTponbHble
paboThI

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJeKTpOHHbIE TU(PPOBBIC
00pa3oBaTeNbHBIC PECYPCHI

Pas0Oeranue rajakTHk.
Teopus bosbmoro
B3phIBa. PenukToBOE
U3JIy4YeHUE.
MeraranakTuka

60

Hepemiennsie
poOJIEMBI
aACTPOHOMUHU

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbHas padoTa
«DIEeMEHTEBI
ACTPOHOMHH U
acCTpOPUZHKI

https://m.edso0.ru/TXTTCT488

62

O6006marnmuii ypox.
Ponp pusuku u
ACTPOHOMHUH B
3KOHOMHYCCKOMH,
TEXHOJOTHYECKOM,
COIMAILHOM U
3THYECKOH cepax
JIEATEIbHOCTH
yeroBeKa

https://m.edsoo.ru/ WNJ5S5CRXYD

63

O06o0maromuit ypox.
Poub 1 MecTo Gpu3nku
¥ aCTPOHOMUHU B
COBPEMEHHON HAy4YHOHN
KapTHHE MHUpa

https://m.edsoo.ru/2PFPB28UF

64

O6o0marmuii ypox.
Ponw dpusmnueckoit
TEOpHHU B
dbopMupoBaHUU
IpeJCTaBIeHUN O
¢buznyeckoil kKapTuHe
MHpa

https://m.edso00.ru/Y29SVPCVR

65

O06o0maromuit ypox.
Mecro duszndeckoit
KapTUHBI MUPA B
obmmeM psay
COBPEMEHHBIX
€CTCCTBECHHO-HAYUYHBIX
IpeJCTaBICHUN O
pUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

Pe3epBHbIil ypoK.
MaruauTHoe noe.
DJIeKTpOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/EVMFIQTP6

67

Pe3epBHBIit ypoOK.
Ontuka. OCHOBBI

https://m.edsoo.ru/ESABJRKSL



https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L

Ne Tema ypoxka
n/n

KonuuecTBo yacos [ara DneKTpoHHbIe U(POBBIE

Beero| KontponsHbie| [Ipaxtuueckue| 13Y1CHHA 00pa3oBaTelbHBIC PECYPCHI
paboThI paboThI

CHGHI/IaHBHOfI TCOpHU
OTHOCHUTCIIBHOCTHU

68 | Pe3epHblil ypoxk.
KBanToBas ¢usuka.
DJIEMEHTHI
ACTPOHOMHHU U
acTpou3uKu

1 https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68 4 7

MPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM

MNPOTPAMMBI

10 KJIACC

Koa nposepsiemoro
pe3yJbTara

10.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHus

JleMOHCTpUPOBATH HAa IPUMEPAX POJIb U MECTO (pr3nKu B (HOPMUPOBAHIY COBPEMEHHOM
HayyHOM KapTUHBl MHUpA, B DPa3BUTUM COBPEMEHHOM TEXHUKUM M TEXHOJIOTUil, B
MPAKTUYECKOU AEATEIbHOCTH JTIOJEH

10.2

VY4YuTHIBaTh TPAHUIIB! IPUMEHEHHS H3YUYCHHBIX (DH3HMUCCKUX MOJEJNeH: MaTepuaibHas
TOYKa, WHEPIHAIbHAS CHCTEMa OTCUETa, a0COIMIOTHO TBEPIOE TENO, WACATBHBIA Ta3;
MOJIENU CTPOEHHUS Ta30B, KUAKOCTEH U TBEPABIX TEJl, TOUCYHBIN JICKTPUUECKUN 3apsi
— TIPY PEIICHUU GU3UYCCKUX 3a]1a

10.3

Pacnio3naBate pusmueckue sBICHUS (IPOIECCH) M OOBIACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJSPHO-KMHETUYECKOW  TEOpUHM  CTPOEHUS  BellecTBa U
9JIEKTPOJMHAMHUKHN: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIUHEWHOE ABWKECHHE,
cBOOOJIHOE MaJieHUe Tell, IBUKEHUE TI0 OKPY>KHOCTH, HHEPIUS, B3aUMOICHCTBUE TET;
muddy3us, OpOyHOBCKOE MABW)KEHHME, CTPOEHHE JKHMIKOCTEH © TBEPABIX Ted,
W3MeHeHne 00bEMa Tell MpH HarpeBaHWM (OXJIaXIEHWH), TEIUIOBOE pPaBHOBECHE,
WcllapeHue, KOHAEHcalMs, IUIaBJIIEHHWE, KpHUCTAJUIM3alus, KUIIEHUE, BIAXHOCTh
BO3]lyXa, MOBBIIIEHNE JaBJICHUS T'a3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b
MEXIy IapaMeTpaMu COCTOSHHMA Tra3a B H30MpOLeccax; JJIEKTpU3auus Ted,
B3aUMOJICHCTBUE 3apsI0B

10.4

OnuceIBaTh MCXaHHUYCCKOC JABHIXKCHUC, HCIIOJIB3YA (bHSI/I‘-IeCKI/IC BCJIMYMHBI:
KoopJiuHaTa, yThb, MICPEMECIICHUE, CKOPOCTh, YCKOPECHUE, Macca TEJia, CUjida, UMITYJIbLC
TCjla, KHUHCTUYECKAass OHEprus, MNOTCHUUAJIbHAsA OJHEPrusa, MCXaHHYCCKas pa60Ta,
MEXaHU4YE€CKasi MOUIHOCTh, IPHU OIMMUCAHWUU IPAaBHUJIbHO TPAKTOBATbH (I)I/ISI/I‘{CCKI/Iﬁ CMBICJI
HCIOJB3YEMbIX BCJIMYHH, UX o0o03HauYCHU U CAWHUIIBI, HAXOAWUThb Q)OpMYJ'[BI,
CBS3bIBAIOIINEC JAHHYTO @HSHHCCK}’I{) BCJINYMHY C IPYTUMHU BECIINYNHAMU

10.5

OnuceiBaTh HN3YUCHHBIC TECIIJIOBBIC CBOMCTBA TENI U TEILIOBELIC SABJICHUA, WUCIIOJIb3YA
(1)H31/IIIGCKI/IG BCJIMYMHBI. OAaBJICHHUEC Ta3ada, TeMIICparypa, CpCAHASA KHHCTHYCCKasA



https://m.edsoo.ru/RARQLVO2J

Kox npoBepsiemoro
pe3yjabTarta

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

SHEPTrHs XaOTHYECKOTO JBIJKCHUS MOJEKYJ, CpPEIHEKBAApaTUYHAS CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS SHEprus, padbora rasza, KodQQOUIUEHT
MOJIE3HOTO JICHCTBUS TEILUIOBOTO JIBUTATENs; MPHU OIMHCAHHU MPAaBUIBHO TPAaKTOBAThH
(bU3MUECKHU CMBICI HCIIONB3YEMbIX BEJIHYHMH, X 0003HAYCHHUS M €IMHUIIBI, HAXOUTh
(bopMyJIbl, CBA3BIBAIOLINE JAHHYIO (U3MYECKYIO BENUYMHY C IPYTHMHU BeJITHUYHHAM

10.6

OmnuceBaTh N3YYCHHBIC DJICKTPUICCKUC CBOICTBa BEHICCTBA U JICKTPUYCCKUEC SABJICHUA
(r{poueccm), HCIIOJIb3YA (bnanecxne BCIINYMHBI: 3HeKTpH‘ICCKHI7[ 3apsn, SJICKTPUICCKOC
IoJe, HaHpH}KéHHOCTB oJs1, MOTCHLHAJ, PAa3HOCTb IMOTCHIUAJIOB; IIPpHW ONHCAHUHA
MPpaBUJIbHO TPAKTOBATH CI)I/IBI/I'-IGCKI/Iﬁ CMBICJI UCIIOJIb3YEMBIX BCIINYUH, UX 0003HaYCHUS
U CIUHUILIBI; YKAa3bIBATb (1)0pMyJ'II)I, CBA3BIBAIOMINE JAHHYIO (bHSI/ILICCKy}O BCJIMYUHY C
JAPYTUMU BEIINYUHaAMU

10.7

aHAJM3UPOBATh (PU3WUECKUE TPOLECCH W SBICHUS, UCHONB3YS (H3MYECKHE 3aKOHBI U
MPUHLOMNBL: 3aKOH BceMmupHoro TtaroteHus, [, Il w IIl 3akonsr HeroToHa, 3akoH
COXpaHEHHUs MEXaHHMYCCKOH SHEpruu, 3aKOH COXPAHEHHS WMIIYJIbCa, IPHUHIIHII
CYNEPIO3NINHA CHJI, TPHHIUI pPAaBHONPABUS WHEPHUAIBHBIX CHCTEM OTCUETa;
MOJICKYJIIPHO-KHHETHYCCKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BBIC 3aKOHBI, CBA3b
CpelHEll KUHETHYECKOW OJHEPrHMHM TEIUIOBOTO IBIDKEHHS MOJIEKYT ¢ aOCOIIOTHOU
TEMIIepaTypol, MEPBhI 3aKOH TEPMOJUHAMHKH;, 3aKOH COXPaHCHHUS JJICKTPHUYCCKOTO
3apsifa, 3akoH KysoHa; mpu 5TOM pa3iuyaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOE BBIPAKEHUE U YCIOBHS (TPAHHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHIUIBI JEHCTBUA MAIUH, NPHOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3inyaTh yCJIOBHS WX OE€30MACHOTO HCIIONIH30BAHUS B ITOBCEIHEBHOM
KU3HU

10.9

BEITOMHATE 3KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBICHUNA W MPOILIECCOB C
HCTIONB30BAHAEM TPSAMBIX M KOCBEHHBIX H3MEPECHUH; TpH 3TOM (HOpMyIHpOBaTh
npodieMy (3amady) W THIOTE3y Y4eOHOTO JKCIIEPHMEHTa, COOMpaTh YCTaHOBKY W3
MPEVIOKEHHOI0 000PYI0BaHUSI, HPOBOAUTH ONBIT H (YOPMYIHPOBATH BHIBOJIBI

10.10

OcyniecTBIsATh MPSIMbIE W KOCBEHHBbIE M3MEpeHHs] (PU3NYECKHX BEJUYHH; MPH STOM
BBIOMPATh ONTHUMAIBHBIA CIIOCOO HM3MEPEHHS W KCIOJIb30BaTh HM3BECTHBIC METObI
OIIEHKHU MOTPENIHOCTEN U3MEPEHUI

10.11

HccnenoBaTte 3aBUCHUMOCTH MEXITY (PU3MYECKUMH BEIHMYHMHAMH C HUCIIOJIB30BAHUEM
MPSMBIX U3MEPEHUIl; IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJILTATHI
MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BENUYMH B BHJC TAOMUI U IpadHKOB, JeNaTh
BBIBOJIBI IO PE3YJIbTATAM UCCIECI0BAHMS

10.12

CoOmromate mpaBmiia 0€30MacHOTO TpyJa MPH IPOBEACHUH HCCICIOBAHMHA B paMKax
Y4eOHOTO JKCIEPUMEHTa, YIeOHO-UCCIEeIOBATENBCKON U MPOSKTHOH NESTEIHHOCTH C
HCTIOJIE30BAHAEM W3MEPUTEIBHBIX YCTPOHCTB M 1a00OPaTOPHOTO 000PYIOBAHHS

10.13

Pemarp pacu€THple 3agaud ¢ SBHO 3aJaHHOW (U3UYECKON MOJENbIO, HUCIONB3Ys
¢u3nyeckre 3aKOHbI M TPHHIMIIE; Ha OCHOBE aHAIM3a YCJIOBUS 3aJadyd BHIOMPATH
(U3UUECKYI0 MOAETb, BBIACIATH (PU3UUECKHE BEIUYMHBI M (HOPMYINBI, HEOOXOANMBIE
Uil e€ pemieHHs, MIPOBOANUTH PacuéThl M OICHUBATh PEATHHOCTh IIONyYCHHOTO
3HAa4YCHUsI (PU3NIECKON BETUUHHBI

10.14

Pemate kauecTBEHHEIC 3a/lavyu: BBICTpanWBaTh JIOTUYCCKU HEIIPOTUBOPCUNBYIO LHETIOUYKY
pacCcyXIeHUI ¢ OMOpoil Ha W3yueHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3NYECKHE
SIBJICHUSL

10.15

Vcnonp3oBath mHpu pemieHWH YYeOHBIX 33/7ad COBPEMEHHBIC HH(OPMAIMOHHEIC
TEXHOJIOTMM JAJIsl TIOMCKA, CTPYKTYpHUpPOBaHMs, WHTEPIpETalUd U INPEICTABICHUS
yueOHOH ¥ Hay4YHO-TIOMYJIApHOH WH(OpManyu, TONYyYeHHOH W3 pa3IWYHBIX
WCTOYHHKOB; KPUTHYECKH aHAIM3UPOBATH ITOJyIaeMyr0 HH)OPMAIIHIO




Kox npoBepsiemoro
pe3yjabTarta

10.16

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

[IpuBOaUTH TPUMEPHI BKJIaJa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B pa3BUTHE TEXHHUKH H
TEXHOJIOTHI

OOBSICHEHHE IIPOLIECCOB OKPYKAMOLIEr0 MHpA,

10.17

Hcnonb30BaTh TeopeTHYecKHe 3HaHHMSA 1[0 (HU3MKE B IOBCEAHEBHOW JKH3HU IS
obOecrieueHusi 0€30MACHOCTH TPU  OOpalleHnd ¢ [pubopaMu W TEXHUYESCKHMHU
YCTPOWCTBaMH, Uil COXPAHEHHS 3J0pPOBbsi U COONIOACHHS HOPM DKOJIOTHYECKOTO

TIOBEJICHUS B OKPYKAIOIICH Cpejie

10.18

PaGoTtaTp B Tpynne € BBINOJHECHUEM Pa3IMYHbIX COLHAJIBHBIX poneﬁ, IJIaHUPOBAThb
pa60Ty rpynnbl, panuOHAJIBbHO pacCHpeaACIsATb 00S3aHHOCTH U IJIaHUPOBATDH
ACATCIIBHOCTD B HECTAHAAPTHBIX CUTyallUAX, aICKBATHO OLCHUBATH BKJIA[ KaXIAOI'O
N3 YHAaCTHUKOB I'PYIIIBI B pCHICHUC paCCManHBaCMOfI HpO6J’IeMI)I

11 KJIACC

Kox nposepsiemoro
pe3yJbTarta

IIpoBepsiemble NpeAMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus

JeMOHCTpUpOBAaTE Ha NpUMEpax poidb W MecTo OU3UKH B  (HOPMHPOBAHHU
COBPEMEHHON Hay4YHOM KapTUHBI MHUpPa, B DPa3BUTHUH COBPEMEHHON TEXHUKH MU
TEXHOJIOTMH, B TPAKTUYECKOH [EeATEeNIbHOCTU JIIOJEH, LEIOCTHOCTh M E€AMHCTBO
(U3NIECKOl KapTHHBI MHpa

11.2

VYYuTEIBaTh TPaHWIB! NPUMEHEHNS W3Y4YeHHBIX (DU3MUECKUX MOJENeH: TOYECHUHBIH
UIEKTPUUECKUI 3apsi, sIepHas MOJAENb aTOMa, HyKJIOHHAs MOJIENIb aTOMHOIO sIpa
IIPU pelIeHNH (HU3HUCCKUX 3a1a4

11.3

PacrnioznaBate (u3ndeckne sBICHUS (IPOLECCHI) U OOBSICHATh X HA OCHOBE 3aKOHOB
JNIEKTPOJAMHAMUKH M KBaHTOBOHM (DM3MKHU: DIIEKTpUYECKas MPOBOAUMOCTH, TEILIOBOE,
CBETOBOE, XMMHYECKOE, MAarHUTHOE JeHCTBUS TOKa, B3aMMOJEHCTBHE MAarHHTOB,
3NIEKTPOMArHUTHAsT MHAYKINS, AHCTBIE MarHUTHOTO TIOJISI HAa TIPOBOAHUK C TOKOM H
JBYDKYIIMHACS 3apsf, SJIEeKTPOMAarHWTHBIE KoJIeOaHMS U BOJIHBI, HPSMOIMHEIHOE
pacnpocTpaHeHHE CBETa, OTpaXKeHHe, IperoMiIeHne, HHTephepeHus, TU(PaKIus 1
MOJIApU3AlMs CBETa, TUCIEPCUs cBeTa, (HOTOANeKTpHUeCKUi dhdekT (hoTodddekT),
CBETOBOE JaBJICHHE, BOSHUKHOBEHHE JIMHEIUATOTO CHEKTpa aToMa BOJOPOJA, ECTECT-
BEHHAs U NCKYCCTBEHHAasl PaIn0aKTHBHOCTh

11.4

OnuceiBaTh WM3YyYCHHBICE CBOWCTBA BellecTBa  (DJIEKTPUYECKHE, MAarHUTHbBIC,
ONTUYECKHE, IIEKTPUICCKYIO TIPOBOJUMOCTh PA3IMYHBIX CPEIl) U AJICKTPOMArHUTHBIE
SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NUEeCKUe BETMUMHBL: MIEKTPUICCKUH 3apsi, cuia
TOKa, JIEKTPUUECKOE HANPSHKCHUE, JIEKTPUUECKOE COMIPOTHBIICHUE, Pa3HOCTh TIOTEH-
nuanos, DJIC, paboTa TOKa, MHIYKIUS MAarHUTHOTO TIIOJs, CWiia AMriepa, CHIia
JlopeHnia, MHAYKTUBHOCTh KAaTYIIKH, YHEPTHs 3JIEKTPUIECKOTO ¥ MarHUTHOTO TIOJIEH,
MEPHOA M 4YacToTa KOJICOAaHWH B KOJeOATENILHOM KOHTYpE, 3apsj W CHJIa TOKa
B MpOIeCCe TApMOHMYECKUX IIEKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE PacCTOSIHHE U
ONTHUYECKas CWJIA JIMH3BI; MPU OMHCAHWU MPABUIILHO TPAKTOBATh (PH3MUECKUI CMBICI

HCIOJIB3YEMbIX BCJIWYHWH, HX obo3HaueHuss u C€AWHUIIBI; YKa3bIBaTb q)OpMyJ'II:I,

CBA3BIBAIOINE TaHHYIO @HSHQCCKYI-O BCJIMYMHY C APYT'UMU BEJINIYMHAMU




Kox nposepsiemoro
pe3yJabTara

11.5

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus

OnwuceBaTh W3y4YEHHBIC KBAHTOBBIC SBJICHHS W MPOILECCHI, MCIONB3Ys (PU3UICCKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M YacTOTa CBETa,
SHEpPrus U UMIYJIbC (HOTOHA, NMEPHOA IONTypaciana, SHEPTHs CBSI3U aTOMHBIX SIACP;
MIpH OTIMCAHUH MTPABHIBHO TPAKTOBATH (PU3UICCKUNA CMBICI UCTIOIB3YEMBIX BEITHUNH,
ux 0003HaueHWs W eAWHUIBI; YKa3bIBaTh (OPMYIBI, CBS3BIBAIONINE TaHHYIO
(U3NYIECKYIO BETUYUHY C IPYTHMMHU BETHYMHAMH, BBIYHCISTh 3HAYCHUE (QU3MICCKOM
BEJINYMHBI

11.6

AHaATU3UPOBATh (PU3HYCCKUE TPOLIECCHI U SBICHUS, HCIONB3Ys (DU3MUSCKHE 3aKOHBI H
MPUHIMIEL 3aK0H OMa, 3aKOHBI MTOCIEOBATEIBHOTO M IMapaUICIBHOTO COCIMHEHIUS
MPOBOJHUKOB, 3ak0oH J[xoyns — JleHIa, 3aKOH IEKTPOMAarHUTHON MHIYKIUH, 3aKOH
MPSMOJIMHEHHOTO pAacHpOCTPaHEHUs] CBETa, 3aKOHBI OTPaKEHHS CBETa, 3aKOHbI
MpeJIOMIICHHS CBETa, ypaBHeHHe DWHIITelHa mis poTodddekrra, 3aKOH COXpaHECHUS
SHEPrUH, 3aKOH COXPAHCHUS UMITYJIbCa, 3aKOH COXPAaHEHHUS JIICKTPUYECKOTO 3apsijia,
3aKOH COXPaHEHHS MacCOBOTO YHCIA, MOCTYJIaThl bopa, 3aKOH paJHOaKTHBHOTO
pacmaja; TpH OTOM pa3jindaTh CIIOBECHYI (OPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTHIEeCKOE BBIPAKCHHE U YCIOBUS (TPaHHIIBI, 00JaCTH) IPHMEHIUMOCTH

OnpenensaTe HamnpaBlIeHHWE BEKTOpa WHAYKIUM MarHUTHOTO TOJNS TPOBOJHHUKA C
TOKOM, CHJIBI AMriepa u criibl JIopeHna

11.8

CtpouTh M ONMCHIBATh H300paXKEHUE, CO3JaBAEMOE IUIOCKUM 3€pKaloM, TOHKON
JIMH30M

11.9

BEIMONHATE SKCHIEPUMEHTHI 1T0 MCCIICAOBAHUIO (DU3UUSCKHUX SIBICHUN M MPOIECCOB C
UCTIOJIb30BAHUAEM TMPSAMBIX W KOCBEHHBIX H3MEPCHHUH; IpH 3TOM (HOPMYIHPOBAThH
nmpoOyieMy (3azady) ¥ THIIOTE3y YYeOHOTO SKCIIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPEITI0KEHHOr0 000PYI0BaHHUS, IPOBOIUTH OIBIT 1 ()OPMYIIUPOBATH BBIBOIBI

11.10

OcCyImecTBIATE TpsAMBIE U KOCBEHHBIE M3MEpeHHS (U3NUSCKUX BEIHYUH; MPH STOM
BEIOMpATh ONTUMAJBHEIA CIIOCOO W3MEPEHHS W HCIONB30BaTh W3BECTHBIC METOIBI
OIEHKH NOTPEITHOCTEN N3MEPEHUI

11.11

UccnenoBaTe 3aBHCUMOCTH (H3MYCCKUX BEIWYHH C HCIIONB30BAHHUEM IIPSMBIX
W3MEpEeHHid; TPH 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (HUKCHPOBATH pPE3yIbTAaThI
MOJYYECHHOHN 3aBUCHUMOCTH (DPM3MYECKUX BEJIMYHMH B BUJE TaOIMIl U rpauKoOB, NeIaTh
BBIBOJIbI 110 PE3YyJIbTaTaM MCCIIEJOBAHUS

11.12

Cobunroath npaBuia 6€30MacHOr0 Tpy/ia MPH MPOBEJSHUH UCCIIEIOBAHUN B paMKax
y4eOHOTr0 DKCIIEPUMEHTa, Y4eOHO-UCCIIeIOBATEILCKOW U POEKTHON JAEATeIbHOCTH
C MCIOJIb30BaHHEM U3MEPUTEIbHBIX YCTPOUCTB M JIA00OPATOPHOTO 000PYI0BAHUS

11.13

Pemrate pacuérHple 3ama4M C SIBHO 3aJaHHON (DU3UYECKOW MOJEINBIO, HCIOJb3Ys
(bu3ryecKue 3aKOHBI M MPUHIUIBL, HA OCHOBE aHAJM3a YCJIOBUS 3a[ayd BbIOMPATH
(PM3HYECKYI0 MOJIEIh, BRIACIATh (U3NICCKHE BEIUYUHBI H (POPMYIIBI, HEOOXO0IUMBIC
sl e€ peIlIeHUs, MPOBOMUTh PAcuyéThl U OLICHHBATh PEATBHOCTh IMOIYYECHHOIO
3HaYCHUsI (PU3NICCKON BETUIUHBI

11.14

Pemate KkadecTBeHHBIC 3aJaud: BBICTPAaWBATh JIOTHYECKH HETPOTHBOPEUUBYIO
LEMOYKY pACCY’KICHHH C OIOpOi Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(husnyeckue BICHUS

11.15

Hcnonp3oBath mpu pelIeHHH Yy4YeOHBIX 3a1ad COBPEMEHHbBIC HH(OPMAIOHHBIE
TEXHOJIOTMU [yl IIOMCKa, CTPYKTYPUPOBAaHUS, UHTEPIPETAllMU U IPENCTABICHUS
yueOHOW W Hay4HO-TIOMYJIIPHOM HMH(OPMAINH, MOTYYEHHON W3 pa3NUYHBIX HCTOY-
HUKOB; KPUTHYECKH aHAJIM3UPOBATH MOJyYaeMyI0 HHPOpMAIHIO

11.16

OOBSCHATH TNPHUHIMIIEI JEHCTBHS MAIIWH, NPHOOPOB M TEXHUYECKUX YCTPOICTB;
pasiIryaTh yCIoBHs MX 0€30I1aCHOT0 HCHOJIB30BAaHHS B TOBCEJHEBHOM JKU3HH

11.17

[TpuBOIUTH IpUMEpHl BKIAJA POCCHUICKMX M 3apyOSKHBIX YUEHBIX-(H3HKOB B




Kox nposepsiemoro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus

pa3BUTHE HAYKH, B OOBSICHEHUE TPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
M TEXHOJIOTHI

11.18

Hcnonp3oBath TeopeTHYecKWe 3HAHMSA MO (DU3MKE B TOBCEIHEBHOM >KU3HH LIS
obOecnieueHust 0€30MACHOCTH TIpU  OOpalmIeHHH ¢ TpUOOpaMH W TEXHUYCSCKUMHU
YCTPOHCTBaMH, UL COXPAHEHUs 3J0POBBS W COONIONCHUS HOPM SKOJOTHYECKOTO
TIOBEJICHUSI B OKPY>KAIOMIEH Cpejie

11.19

Paborate B Tpymnme ¢ BBINOMHEHHEM pa3IMYHBIX COLHMANBHBIX pOJEH, IUTaHUPOBATDH
paboTy TpyNmbl, palMOHAIBHO paclpeleNisiTh OOSM3aHHOCTH M IUIAaHUPOBATh
JeSITeNIbHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aIeKBATHO OLIEHUBATh BKJIAJ KaKIOTO U3
YYACTHUKOB TPYIIIHI B PEIIEHUE pacCMaTprBaeMoi MpoodIeMbl

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP)KAHUSA

10 KJIACC

Kon Koa npoBepsiemoro
3JIEMEHTA

pasaeiia

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

OU3NKA 1 METOJIbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoae. HaydHele MeTOABl MO3HAHUS
1.1 OKpy>xaromero mupa. Posp 3kcrnepyuMeHTa U TEOPUHU B IIPOLIECCE
TIO3HAHUS IPUPOJIBL. DKCIIEPUMEHT B (PU3HKE

MonenupoBanne (U3HUSCKUX SBJICHWH M TporeccoB. Haydnbie
runore3pl.  PuU3nMUecKHe  3aKOHBI M Teopud. ['paHuILIB
12 MIPUMEHUMOCTHU ¢bu3HUecKux 3aKOHOB. ITpunnur
’ cooTBeTCTBHA. Poib M MecTo (Gu3ukd B (HOpPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B MPAKTUYECKOU

IEATENLHOCTH JIIOIEN

MEXAHUKA

KNHEMATUKA

211 Mexanunueckoe asmkeHue. OTHOCUTENBHOCTh MEXAHHYECKOTO
o newkeHns. Cucrema orcuéra. Tpaekropus

2.1

[lepemenienne, CcKOpocTh  (CpemHsisl  CKOPOCTh, MTHOBEHHAs
CKOPOCTh) U YCKOPEHHE MaTepHAILHOW TOYKH, WX MPOCKIUU Ha
ocH cucTeMbl KoopAuHaT. ClokKeHHe NepeMeIieHni U CI0KEeHNe
CKOpocTer

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JIBUKEHHE.
2.13 I'padukn 3aBUCHMOCTH KOOPIHHAT, CKOPOCTH, YCKOPECHUS, ITyTH

1 MCPEMCIICHU S MaTepHaHBHOﬁ TOYKH OT BDECMCHH

2.1.4 CBo0OojHOE majieHe. Y CKOpeHHe CBOOOTHOTO TaICHUS

2.1.5 Kpusonuneitnoe JBHIKCHHE. PaBHOMepHOE IBUKCHHE




Kon
pa3jiena

Koxa npoBepsiemoro
3JIeMEeHTA

IIpoBepsiemble 31eMEHTBHI COleP:KAHUS

MaTEpUAIBHOM TOYKM II0 OKPYXKHOCTH. YIJIOBas CKOpOCTb,
IuHeWHas ckopocts. Ilepuon u wacrora. LieHTpOoCTpEMUTENIBHOE
YCKOpEHHE

TexHuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABWIKCHUC CHApsAA0B,
LCIHBIC U PEMCHHBIC IIEPCAAIN

[IpakTrueckue paboThl. I3MepeHne MrHOBEHHOW CKOpPOCTH.
HccnenoBanue COOTHOWIGHUS MEXAY MyTAMH, NPOHIEHHBIMHU
TEJIOM 3a TMOocJeIoBaTeNIbHbIE PaBHbIE MPOMEXKYTKH BPEMEHU IIpU
PaBHOYCKOpPEHHOM JIBIDKEHHH C HAYalbHOW CKOPOCTHIO, paBHOM
HyTI0. l3ydeHWe IBIDKEHHS IIApUKa B BSA3KOH >KHAKOCTH.
Wzyuenune nBuxeHHs Tena, OpOIIEHHOTO TOPHU30HTAIBHO

2.2

JIMHAMUKA

221

[Ipunmun otHocurensHocTH ["anmunes. Ilepseiit 3akon HeroToHA.
WHeprmanbHble CUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHIun cynepno3unun Cril

223

Bropoit 3akon HploToHa anms  MarepuanibHOW — TOYKH B
uHepnuaibHOi cucreme otcuéra (MCO). Tperuit 3akoH
HeroToHa 17151 MaTepraibHBIX TOUEK

224

3akoH BcemupHoro TaroteHus. Cwumma Tsokectu. lleppas
KOCMHUYecKasi CKopocTs. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenns. Cyxoe Tpenne. Cuia TpeHHS! CKOIBXKEHUS U CHJa
Tperus mokos. Kosddunument tpenus. Cuia cONpOTUBICHUS

IIpyu IBMKCHUU TEJIa B )KUAKOCTU UJIN ra3e

227

IlocTymatensHOe W BpamaTeslbHOE IBIKEHHE aOCOIIOTHO
TBEPIOTO Tea

2.2.8

MOMEHT CHIBI OTHOCHTEIBHO OCH BpamieHus. [lmedo CuiblL
Ycnosust paBHOBecus TBEpAoro tena B UCO

229

Texuuueckue YCTPOfICTBaZ IIOAIIHUITHUKH, JBHKCHHC
HNCKYCCTBCHHBIX CITYTHUKOB

2.2.10

ITpaktiueckue pabotsl. M3ydeHne mBmwxkeHus Opycka 10
HAKJIOHHOW IUIOCKOCTH TOJ JEWCTBHEM HECKOIBKHX CHIL.
HccnenoBanue 3aBUCHMOCTH CHII YIPYTOCTH, BO3HUKAIOIINX B
JaehopMupyeMoil py>KHHE U PE3HHOBOM 00pasIie, OT BETHUUHBI
ux nedopmarnuu. MccrnenoBanue yCioBUi paBHOBECHS TBEPIOTO
TeJla, UIMEIOIETO OCh BPAIlEHHs

23

3AK

OHBI COXPAHEHI B MEXAHUKE

2.3.1

I/IMHYJ'H:C MaTepHaHLHOﬁ TOYKH, CUCTEMbI MAaTCPUAJIbHBIX TOYCK.
I/IMHYJ'H:C CWJIbI 1 U3SMCHCHHUE UMITYJIbCa TEJIa

232

3akoH coxpanenus umiynbca B UCO. PeakTuBHOE qBHXKEHIE

233

PaGota cuibl

234

MOIIHOCTD CHIIBI

235

Kunernueckas OHEpTrUd MaTepHaﬂBHOﬁ TOYKH. TeopeMa

0 KMHETUYECKOH dHEpruu




Kon
pa3jiena

Koxa npoBepsiemoro
3JIeMEeHTA

23.6

IIpoBepsiemble 31eMEHTBHI COleP:KAHUS

[Torenumnanehas »Heprusa. [loTeHumanbHas »HeEpPrus yHOpyro
neOopMUPOBaHHON NpyKUHBL. [loTeHUManpHas 3HEPTUs Tena
BOJIN3HU TOBEPXHOCTH 3eMIIN

23.7

[loreHuunanpHpie W HeEMOTEHUHMANbHBIE CHIBL. CBs3b pPabOTHI
HENMOTEHINAJIbHBIX CHJI C W3MEHEHHEM MEXaHWYeCKOH Hepruu
CHCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUHU

23.8

anyrne 1 HEYIIPYTUE€ CTOJIKHOBCHHA

239

TexHudeckne yCTPOICTBA: IBIKEHHE DPAKET, BOIOMET, KOTEp,
MPYKUHHBIN TUCTONET

2.3.10

[IpakTrueckue paboThl. M3ydeHHe CBSI3M CKOPOCTEH Tenm TpHu
HeynpyroM ynape. MccmemoBanme CBSI3M pabOTBHl CHIBI C

U3MEHEHHEM MEXaHUYECKOMH OHEPIum T€jia

MOJIEKVYJISIPHASA ®U3MKA 11 TEPMOJIMHAMUKA

3.1

OCHOBbI MOJIEKYJISIPHO-KUHETUYECKOI TEOPHUU

3.1.1

OCHOBHBIC TIOJIOKEHHS MOJCKYISIPHO-KHUHETHYCCKOH TEOPUH.
BpoynoBckoe nmBmxenwme. Juddys3us. Xapakrep IBMKCHHA U
B3aUMO/ICHICTBUS YaCTHII BEIIECTBA

Mogenu cTpoeHUsl Ta30B, JKUAKOCTEH W TBEPHBIX Ten U
00BsICHEHHUE CBOMCTB BEILECTBA HA OCHOBE 3TUX MOJEIEH

Macca monekyi. Konuuectso Bemectsa. [locrossnnas Asoraapo

TemmoBoe paBHOBecue. Temmepatypa u €€ usmepenue. lllkama
temniepatyp Llenbcus

Monenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-
KMHETUYECKOI TeOpUH HIeabHOro ra3a

AOcConIoTHasE TemIeparypa Kak Mepa CpeJHEeW KWHEeTHYeCKOU
SHEPTUH TEIUIOBOTO IBIDKCHUS dacThll ra3a. lllkama temmeparyp
KenpBuna

YpasHenue Knaneiipona — MenzaeneeBa. 3akoH JlanbToHa

l'azoBble 3akoHBl. M3ompomeccbl B HACAIBHOM Traze ¢
MIOCTOSIHHBIM ~ KOJIMYECTBOM BEILECTBA: H30TEpMa, H30X0pa,
n3zobapa

TexHUYecKHe yCTPOHCTBA: TEPMOMETD, OapoMeTp

3.1.10

ITpakTuueckue paboTsl. Mi3mMepeHne Macchl BO3IyXa B KIACCHOMN
KoMmHaTe. lcciemoBaHue 3aBHCHMOCTH MEXAY IapamMeTpaMu
COCTOSIHHSI Pa3pPEIKEHHOrO Tra3a

32

OCHOBbI TEPMOIVMHAMMWKH

3.2.1

TepMmonuHamuueckas cucTema. BuyTpennss SHEPIus

TEPMOJAMHAMUYECKON CHCTEMBI M CIIOCOOBI €€ M3MEHEHHUS

322

KomndectBo Temnotel W pabora. BHyTpeHHss sHeprus
OJTHOATOMHOTO WACANBHOIO ra3a

323

Bungelr  Temnomepenaud:  TEIJIONPOBOJHOCTh,  KOHBEKLHS,
n3nydyeHue. TemnoéMKocTh Tena. YJenbHas TeIIOEMKOCTh
BeliecTBa. Pacyér koanyecTBa TEIUIOTH IIPH TEIUIONEpeaue

324

HCpBBIfI 3aKOH TCPMOJUWHAMHUKHU. HpI/IMCHeHI/IC IEpBOro 3aKoHa




Kon

Koxa npoBepsiemoro

IIpoBepsiemble 31eMEHTBHI COleP:KAHUS

pasaenaa 3JIEMEHTAa
TEPMOJMHAMHKH K H3omporeccaM. ['papuueckas HHTEpIIpeTaIys
paloThI raza
TemoBele MamuHbl. [IpuHUMIIBL OEHCTBHUSA TEIJIOBBIX MAIlMH.
105 [Tpeobpa3zoBaHus SHEPTHU B TEIUIOBBIX MamuHax. Koadduimuent
- nosie3Horo nerictus (nanee — KITJ[) TeruioBoit mammael. [{ukn
Kapno u ero KITJ{
Bropoit 3akoH TepMoguHamuku. HeoOpaTuMocTh NmpoleccoB B
3.2.6 npupoje. TemoBble ABUraTenu. JKOJIOTMYECKHe MpoOIeMbl
TETUIOIHEPT € THKH
307 TexHUuecKHe YCTpOHUCTBA: ABUraTelb BHYTPEHHETO CrOpaHUs,
- OBITOBO} XOJIOIUILHUK, KOHIUIIHOHED
3.2.8 [TpakTrueckue paboThl. I3MepeHne ynenbHON TeoEMKOCTH
AT'PEI'ATHBIE COCTOSIHM A BEHLIECBA. ®A30BbLIE ITIEPEXOIbI
ITapooOpasoBaHue M KOHAEHcalMs. lcmapeHne W KHIICHHE.
33.1 Y aeneHas TEII0Ta apooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI
KUTICHUS OT JaBJICHUS
139 AOGcomoTHasET M OTHOCHUTENbHAs  BI@KHOCTh  BO3JIyXa.
o HachieHHs1i map
Teépmoe Temo. Kpucrammmueckme W  aMopdHbIE  Tela.
333 AHU30TpOnMsl CBOMCTB KpHUCTamioB. JKHAKHE KPHCTaLIbIL.
33 CoBpeMEHHBIE MaTepHAaIbl
334 [TmaBienue W KpUCTADIH3AIUS. YIeNbHAs TEIUIOTA IUIABIICHHUS.
B CyOGnumarus
3.3.5 YpaBHEHHE TEIUIOBOTO OaiaHca
TexHudeckue YCTPOMCTBA: TUTPOMETP 1%} TICUXPOMETD,
33.6 KaJIOpUMETP, TEXHOJIOTHU HOJTyYEeHUs] COBPEMEHHBIX
MaTepHaJIOB, B TOM UHCJIe HAHOMATEPHAIIOB, I HAHOTEXHOJIOTHI
3.3.7 ITpakTuueckue padboTsl. Mi3mMepeHne BIa)XKHOCTH BO3/IyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpu3anusi  TeNl.  OJJeKkTpudeckud  3apsin.  JlBa Buma
o JIEKTPUYECKUX 3apSI0B
4.1.2 ITpoBOHUKY, IUAIEKTPUKH U IIOJIYIIPOBOJAHUKU
413 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiia
4.1.4 BsaumopeiictBue 3apsaoB. 3akoH Kynona
Onektpuyeckoe mosie. Hampsok€HHOCTh ANEKTPUUYECKOTO MOJIS.
4.1 4.1.5 [punIMn CYTIEPIIO3HIIUH. Jluauu HANPSOKEHHOCTH
3JIEKTPUYECKOTO MO
416 Pabora cun snekrpocratuueckoro mons. [loteHiuan. PasHocTh
o MOTEHIUAJIOB
417 [TpoBOAHUKM ¥ IVINEKTPUKHA B IIOCTOSTHHOM OJJICKTPHYCCKOM
o nosie. JusneKTprudecKas MpOHULAEMOCTh
418 Onekrpoémkocth. KoHnzmeHcarop. DneKTpOEMKOCTh IJIOCKOTO

KOHACHCATOpa. 3HCpFI/Iﬂ 3apsKEHHOTI0O KOHACHCATOpa




Kon

Koxa npoBepsiemoro

IIpoBepsiemble 31eMEHTBHI COleP:KAHUS

pasaenaa 3JIEMEHTAa
TexHudeckue YCTPOUCTBA: 3IEKTPOCKOIIL, SIEKTPOMETD,
4.1.9 3JIEKTPOCTAaTUYECKasl 3aIllUTa, 3a3€MIIEHHE 3JIEeKTPOIpHOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBINA IPUHTED
41.10 IIpakTHueckue pabotel. M3mepenue JJIEKTPOEMKOCTH
o KOHJIEHCATOpa
TIOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcioBus CyIIECTBOBaHUS IOCTOSIHHOTO 3JICKTPHUECKOTO TOKA.
o Uctounnku Toka. Cuina Toka. [10cToSHHBIN TOK
422 Hamnpsoxenue. 3akon Oma 1S yuacTka Ienu
423 DIIEKTPUYECKOE COMPOTHBICHHUE. YJIENHHOE COIPOTHUBICHUE
o BelecTBa
424 [MocnenoBaTenpHOE, NapauleIbHOS, CMEIIAHHOE COCAMHEHHE
o IPOBOJHUKOB
4.2.5 Pabora snextpuueckoro Toka. 3akoH [xoyms — JleHna
4.2.6 MONIHOCTB 3NEKTPUIECKOTO TOKA
anekTpoaBwkymas cwia (manee — DJIC) u BHyTpeHHee
4.2.7 COTNPOTHUBJICHHE WCTOYHWKAa TOKa. 3akoH Oma sl TOIHOM
(3aMKHYTOH) AitekTpruecKkoi 1enu. KopoTkoe 3aMbIkanne
OJeKTpOHHAs NMPOBOJUMOCTh TBEPIABIX METAIOB. 3aBUCHMOCTh
428 COTIPOTHUBJICHHS METaJNIOB oT TEeMITepaTyPHI.
CBepXIIpOBOIUMOCTD
4.2.9 DnexTpuyeckuil TOK B BakyyMme. CBONCTBA AJICKTPOHHBIX ITyIKOB
4.2 IMomynpoBoanuku. CoOCTBEHHass W HPUMECHAsl MIPOBOAUMOCTH
4.2.10 MOJTYIPOBOAHUKOB. CgoiicTBa p-n nepexona.
[MomympoBOAHUKOBEIE TPHOOPHI
4211 ONEeKTpUUECKU TOK B UIEKTPOIUTAX. OJIEKTPOTUTHIECKAS
o JHCCONUALMS. DIEKTPOIIN3
Onextpuyeckuit Tok B razax. CaMOCTOSTENbHBIA U
4.2.12 HECaMOCTOATENbHBIH paspsin. Pa3nuunsle THUIIBI
CcaMOCTOATENbHOTO paspsiaa. Monuus. [1nazma
TexHuueckue yCTpOWCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT,
HCTOYHUKH TOKa, DJIEKTPOHArpeBaTENLHEIE pubOpHI,
4.2.13 3JIEKTPOOCBETUTEIbHBIE NMPHOOPHI, TEPMOMETP CONPOTHUBIICHUS,
BaKyyMHBI  OHOJ,  TEPMUCTOPHI W  (POTOPE3UCTOPHI,
MOJTyIPOBOAHUKOBBIM MO, TajJbBaHUKA
[MpakTrueckue paboOThL. M3yueHne CMENIaHHOTO COSAMHCHUS
PE3UCTOPOB.
4.2.14

W3smepenne OJIC wucTOUHMKA TOKa M €ro BHYTPEHHEIO

CONIPOTHUBJICHUA. Ha6.]'IIOI[€HI/I€ OJICKTPOJIM3a

11 KJIACC




Kon

palzf;[)fna NpoBePAEeMoOro IIpoBepsieMble 3J1€eMEHTHI COAEPKAHUSA
3JIEMEHTA
4 OJIEKTPOJJMTHAMUKA
MATHUTHOE IIOJIE. OJIEKTPOMAT'HUTHA S MHIYKIIA
4.3.1 ITocTosunabsie MaruuThl. B3anMmomelicTBHE ITOCTOSIHHBIX MArHUTOB
MarnautHoe none. Bektop MarauTHOW uHyKuuu. [IpuHnun cynep-
432 nosuuyy. Jlunum MarautHOM umHAykuuu. Kapruna suHuMi
MarHUTHOW MHIyKIMU I10JIs [IOCTOSHHBIX MarHUTOB
MarHutHoe moje MIpOBOAHMKA C TOKOM. KapTuna nuuuil moss
433 JUIMHHOTO TPSMOr0 IPOBOAHUMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KaTyIKU ¢ TokoM. OmnbIT Opcrena. B3aumoneiicteue
IIPOBOJIHUKOB C TOKOM
434 Cuna AMriepa, e€ MOyJIb U HallpaBJICHUE
435 Cuna Jlopenna, e€ MOxyib U HanpasieHue. J{BIKeHUe 3apspKeHHOM
YJaCTHIIbI B OJHOPOJHOM MarHUTHOM noje. Pabora cunel Jlopenna
4.3.6 SIBneHune >MeKTPOMAarHUTHOM WHIYKITUU
43 4.3.7 IToTok BekTOpa MarHUTHON MHIYKIIUH
4.3.8 OJIC uHIyKIMW. 3aKOH ANEKTPOMArHuTHON nHAyknun Dapases
439 BuxpeBoe anektpuueckoe mnoie. 9/IC MHAYKIMU B TMPOBOJIHHKE,
JIBIKYILIEMCS IIOCTYTNATEIbHO B OJIHOPOIHOM MarHuTHOM I10JI€
4.3.10 [Tpasuino Jlenna
43.11 NunyxtuBHOCTS. SIBnenne camonuaykunu. J/IC camonHaykmn
43.12 OHeprus MarHUTHOTO MOJIST KATYIIKH ¢ TOKOM
4.3.13 OJIeKTpOMarHuTHOE T0JIe
TexHUdYecKrue YCTPOWCTBA: IIOCTOSIHHBIE MarHUTHI, 3JIEKTPOMArHWTHI,
43.14 ANIEKTPOJIBUTATETh, YCKOPHTEIN JJIEMEHTapHBIX 4acTull,
WHIYKIMOHHAS TIeYb
ITpaktuueckue padoTHl. Mi3yueHHe MarHUTHOTO MOJSI KAaTyLIKH C
4.3.15 TokoM. MccrnemoBanue AeCTBHsI TOCTOSTHHOTO MarHWTa Ha PaMKy C
TokoM. MccnenoBanue sBIeHUS 2JIEKTPOMArHUTHON MHITY KLU
5 KOJIEBAHIA 11 BOJIHBI
MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHM A
511 KonebarensHast cuctema. CBoOOIHBIE KoNeOanus. ['apMOoHUYECKHe
xonebanus. [lepnon, yactora, ammiutyna u ¢asa KoaedaHui
5.1.2 IIpyxuHHBIM MasTHUK. MaTeMaTH4eCcKUil MasTHUK
513 VYpaBHeHHe  TapMOHMYECKHX  KojebaHmi.  Kunemarnueckoe
5.1 Y TMHAMHUYECKOe OITMCaHNe KOJIeOaTeIbHOTO ABMKEHHS
ITpeBpamenue >HEPruUM NPHU TAPMOHUYECKUX KonebaHmsx. CBs3b
5.14 aMIDTATY/Bl KOJeOaHWH WMCXOMHOM BEJMYMHBI C aMIUIHTYIaMH
KoJIeOaHMit €€ CKOPOCTH U YCKOPCHUS
515 Konebarenpublii  koHTYp.  CBOOOAHBIC — 3NEKTPOMArHUTHBIC

KOjJcOaHus B naACaJIbHOM KoJIe0aTeIIbHOM KOHTYPC. Amnanorus




Kon

Kon NMPoBePSIEMOro IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
pasjieiaa 3JIEMEHTA
MEXIY MEXaHHYECKUMH M JIIEKTPOMATHUTHBIMH KOJEeOaHMSIMI.
®opmymna Tomcona
5.1.6 3aKOH COXpaHEeHHs SHEPTHH B UI€aTbHOM K0JIe0aTeIbHOM KOHTYPE
517 BreiHyx1eHHbIe MeXaHn4Yeckne KojeOanus. Pesonanc. PesonancuHas
o KpuBasi. BoIHYXI€HHBIE AIIEKTPOMArHUTHBIE KoJieOaHusl.
5.1.8 [Tepemennsiii Tok. CHHYCOMAATBHBIN TEPEMEHHBIN TOK.
519 MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U JIeHCTBYOLIEe
o 3HaYeHHe CUJIBI TOKA M HAIPSKEHHS
Tpancdopmarop. IIpomsBoicTBo, mepemaya U MOTpeOIeHUE
51.10 JNIEKTPUUECKON  SHEpruM.  DKOJOTHMYECKHE  PUCKH  MpH
o MIPOU3BOJICTBE dJeKTpuyeckor sHepruu. KynpTypa ncnonabs3oBaHus
3JIEKTPOIHEPIHH B IOBCEJHEBHOM JKU3HU
5111 TexHuyeckue ycTpoiicTBa: ceiicMorpad, 3JIEKTPUYECKUH 3BOHOK,
o JIMHAY dIEKTporepenad
ITpaktuueckue paboTsl. MccnenoBaHne 3aBUCHUMOCTH —IEpHOJA
5112 MaJIbIX KoJIeOaHUW TPy3a HA HUTH OT AJMHBI HUTH M MAacchl Tpy3a.
o WccnemoBanre TIepeMEHHOTO TOKA B IIENMM U3 TIOCIEIOBATEIHHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKH U pe3ucTopa
MEXAHWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI
MexaHnueckue BOJHBI, YCIOBUA pachpocTpaneHus. Ilepuon.
5.2.1 CKOpocTh pacnpocTpaHeHus U JuinHa BoiHbL. Ilomepeunsle u
MIPOIOIbHBIE BOJHBI
522 Wntepdepenius n mudpakius MEXaHIIECKUX BOTH
523 3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. BricoTa ToHa. TemOp
o 3ByKa
DneKTpOMarHuTHbBIE BOJIHBI. YcnoBus W3y YeHHSI
524 3JIEKTPOMArHUTHBIX BOJIH. B3aumuasa opuentanust BekTopoB E, B u
59 U B 2JIGKTPOMAarHUTHOM BOJIHE B BAKYyyMe
' CBoifcTBa 3JIEKTPOMArHUTHBIX BOJIH: OTP@KEHHE, MPEIOMIICHHUE,
5.2.5 TOJIAPHU3ALIHS, U paKIHs, HHTEPPEPCHITHSL. CxopocThb
3JIEKTPOMAarHUTHBIX BOJIH
596 Ixana 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenue
o AIIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY
507 [MpuHIMTBI ~ pagMoOCBs3W HW  TeleBWACHUS.  Pamgmonokanus.
o DJIEKTPOMarHUTHOE 3arpsI3HEHIE OKPYXKAIOUIEH CPeIb
TexHunveckue YCTpPOMCTBA: My3bIKalbHbIE WHCTPYMEHTHI,
5.2.8 yJIbTpa3ByKoBas [MarHOCTMKAa B TEXHMKE M MEAMLUHE, pajap,
paaroNpuEMHHEK, TEJIEBU30D, aHTeHHa, TesnehoH, CBU-neup
OIITUKA
531 IIpsimonuHENiHOE pacHIpOCTPAHEHUE CBETa B OJHOPOAHOM Cpele.
53 o JIyd cBera
53 OtpaxkeHne cBeTa. 3akoHbl oOTpakeHHs  cBeta. [locTpoenue

M300p@KEHHH B IJIOCKOM 3epKaie




Kon

Kon NMPoBePSIEMOro IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS
pasjieiaa 3JIEMEHTA
533 INpenomenne  cBeta. 3aKOHBI  TIPETIOMIICHUST  CBETa. AOCOIFOTHBIH
o TI0Ka3aTelb PETOMICHHS
534 Ilommoe  BHyTpeHHee —orTpakeHue. [IpenenbHBIM  yroa  IOJIHOTO
o BHYTPEHHETO OTPaKEHHS
535 Hucnepcust ceera. CnoxxHblid cocTaB Oenoro ceera. Ler
Cobuparomye U paccenBaromue JIMH3bl. ToHKas nuH3a. DoKycHOoe
536 pacctossHMe M ONTHYecKas cuia TOHKOM JmH3bL. [locTpoeHue
o M300pakeHU B cCOOMpAIOIIMX M pacceuBaroUIuX JHH3ax. Popmyra
TOHKOM JINH3EL. YBEIWYEHHE, TaBaeMOe JTMH30M
5.3.7 [Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON OTITUKU
WNutepdepennus cBera. KorepeHTHBIE HCTOYHWKH. Y CIIOBHSA
5.3.8 HaOIONICHUST MAKCHMYMOB ¥ MUHHMYMOB B HHTEp()EPEHIMOHHON
KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB
Judpakums ceta. JludpakimonHas penrérka. Yciorue
5.3.9 HaOIFO IeHUS TJIABHBIX MaKCHMyMOB npu TaICHIN
MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Monstpuzarmus ceeta
TexHuueckue YCTpOMCTBA: OUKH, Jayna, ¢doroanmapar,
5.3.11 IIPOEKLUMOHHBIM anmnapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OTITHKA, AU(DPAKIIOHHAS PEHIETKA, TTOIISIPOH
[MpakTrueckue paboThl. I3MepeHne TmokazaTelnsi MpeoMIICHUS.
5.3.12 HccnenoBanne cBOMCTB W300pakeHH# B JuH3aX. HaGmromenue
TUCTIEPCUH CBETA
JIEMEHTEI CITEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTU
I'paHuIpl TPIMEHUMOCTH KIIACCHYECKOW MeXaHHWKH. [locTynartsl
6.1 TEOPHH OTHOCHUTENFHOCTH: WHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHIITEHHA
6 62 OTHOCHUTENTFHOCTh OZHOBPEMEHHOCTH. 3aMEIJICHHE BpEMEHH H
. COKpallICHNUC NJINHBI
6.3 DHeprus ¥ UMITYJIC CBOOOIHOMN YaCTHIIBI
6.4 CBsI3p Macchl € BHEprueil W HUMIYJIbCOM CBOOOTHON YacTHIIBL.
' DHeprus MoKosi CBOOOHOM YaCTHIIBI
7 KBAHTOBA S ®N3UKA
SJIEMEHTEI KBAHTOBOW OIITUKU
711 ®otonsl. Gopmyna [Inanka cBs3u SHEPTUU POTOHA C €TO YACTOTOM.
o DHeprus ¥ UMIyIbEC POTOHA
712 OTKpbITHE u UCCIIEZIOBaHUE ¢doroddpdexra. OnBITHI
o A.T'. CroneroBa. 3akoHbI poTodddexta
7 713 VYpaBHenue OiHmTeHa s porodddekra. «KpacHas rpaHuIay
o dorordpdexra
7.1.4 Hasnenue ceeta. Onbitel I1.H. JleGenena
7.1.5 XUMHYECKOE JESHUCTBUE CBETA
7.1.6 TexHnueckne yCTpoHcTBa: POTOAIEMEHT, (POTONATIHK, COTHEUHAS




Kon

palfgfna NpoBepsieMoro IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
3JIEMEHTA
Oarapesi, CBETONO]
CTPOEHUE ATOMA
791 Monenb atoma Tomcona. OmnbiTel Pesepdopia mo uccieaoBaHuio
cTpoenus atoMa. [InanerapHas Mozesb aToMa
INoctynarel bopa. M3mydeHue u morjiomeHue (OTOHOB MpU
7.2.2 Mepexoie aToMa C OJHOTO YpPOBHS JHEPrUM Ha Apyroil. Bumbr
criekTpoB. CHeKTp ypOBHEH SHEPTrUr aTOMa BOAOPOIa
7.2 793 Bonnossle cBolicTBa yactul. Bounsl e bpoiinsa. KopnyckyisipHo-
BOJIHOBOU Ayayn3M. J{ndpakiyst 2JIeKTPOHOB HA KpUCTaIax
794 CIOHTaHHOE U BBIHYXICHHOE U3JIy4YeHHE. Y CTPOMCTBO U MPUHIIMII
paboThl azepa
795 TexHUueckHe yCTpPONCTBA: CIEKTPANbHBINA aHAIN3 (CHEKTPOCKOI),
J1a3ep, KBAHTOBBIA KOMIIBIOTEP
7.2.6 [IpakTrueckue padoTel. HabmoneHre THHEHYAaToOro CrieKTpa
ATOMHOE PO
7.3.1 Mertop! HAOMIOACHNUS W PETUCTPALINH PIEMEHTAPHBIX YaCTHII
OTKpBITHE paanoakTUBHOCTH. OTBITHI Pezepdopna o
737 OTIpEAICTICHHIO COCTaBa pPaIMOAKTHBHOTO w3mydeHus. CBoiicTBa
anbda-, Oera-, raMMa-M3IydeHUs. BimsHHe paTuoakTHBHOCTH Ha
>KUBBIE OPTraHU3MBI
OtkpeiTHE TpoTOHA W HeWTpoHa. Hykimonmas wozgens smpa
7.3.3 I'eiizenOepra — MBaHenko. 3apsa sapa. MaccoBoe 4YHCIIO sifpa.
N3otonsl
734 Anpda-pacman. DNeKTpOHHBI M TO3UTPOHHBIN OeTa-pacma.
I'amMa-u3nydenue. 3aKoH paJloOaKTUBHOTO pacrnajia
7.3 735 OHeprus CBsI3U HYKJIOHOB B sipe. SlnepHele cuibl. Jledekt macchl
sanpa
7.3.6 SAnepusle peakuuy. JleneHue U CUHTES sEP
Snepueiii  peaktop. TepmosimepHblii cuHTe3. I[IpoOimembl U
7.3.7 MEPCHEKTUBBl  SACPHON HHEPreTUKU. OKOJOTMYECKHE ACTIECKTHI
SJIEPHOI DHEPTETUKU
738 DnemMeHTapHble YacTHULBL. OTKpbITHE MO3UTPOHA.
DyHIaMeHTaJIbHbIE B3aUMOIEHCTBUS
739 TexHU4YeckHe ycTponcTBa: JO3UMETP, Kamepa BuiibcoHa, saepHBIil
peakTop, aToMHast 6om0a
7310 ITpaktuueckne paboTel. MccnenoBanne TpekoB dYacTHIl (IO
TOTOBBIM (hOTOTpaHIM)
DJIEMEHTBI ACTPO®U3VKN
21 Bun 3Bé3mHoro Heba. Co3Be3nus, spKkue 3BE3bI, IUIAHETHI, UX
g BUJUMOE JIBKCHHE
Conneunas cucrema. Ilnaners! 3eMHO# rpynnsl. InaHeTs-TUraHThI
8.2 U UX CIIyTHUKH, KapiIUKOBBIE IUIaHETHl. Manble Tena ColHeuHOM

CUCTCMEI




Kon

Kon NMPoBePSIEMOro IIpoBepsiemble 3J1€eMeHTHI COAEPKAHMUS
pasjieiaa 3JIEMEHTA
8.3 Comnnre, potochepa u armocdepa. CoHeuHast aKTUBHOCTh
8.4 Uctounuk sueprun CojHua U 3BE3]
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, PAIUYC,
25 TeMIeparypa, ux B3aUMOCBs3b. [larpaMma «CIeKTpainbHBIA KJIace —
' CBETUMOCTB». 3BE3IbI INIABHOM MOCIIENIOBATEIbHOCTH. 3aBUCHMOCTD
«Macca — CBETUMOCTb» ISl 3BE3] T1aBHOM MOCIeIOBAaTEIbHOCTH
2.6 BuyTtpennee ctpoenue 3BE31. CoBpeMEHHbIE TNPEJCTaBICHUS O
' MPOUCXOXKICHUH U dBOIFOIK CONHIIA U 3BE3]T. DTaIlbl )KI3HU 3BE3]]
Mnineunsrit [lyte — nama [amaktuka. CrompanbHas CTPYyKTypa
2.7 lanakTuku, pacnpezneneHue 3BE3M, rasza U mbeUIH. [lomoxxeHue u
' nemwxenne ConHua B lamaktuke. [lmockas u  chepuueckas
TTOJICUCTEMBI | alakTHKH
23 Tunel ranaktuk. PaauoranakTuku W KBazapbel. YEpHbIE ABIPHI B
' A/Ipax TaJaKTHK
Bcenennas. Pacimpenne Bcenmennoii. 3akon Xa06ma. PasOeranue
8.9 rajakTuk. Bospact u panuyc Bcenennoif, teopus bosbioro
B3pbIBa. Mogeins «ropsiueli BeenenHol». PenukroBoe usinydenue
210 MacirtabHas CTPYKTypa Bcenennoii. MeraranakTuka.
' Hepeménnbie mpobieMbl aCTPOHOMHUHI

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

o[ S.Mskuiues, b.b.byxosues, H.H.Cotckuit «®u3nka 11 kiaccy: 6a30BbIi U yriTyOeHHBIHN
ypoBHa/nox penakuueit H.A.IlaprdentseBoii- Mocksa :IIpocemienue, 2023r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://kpfu.ru/computing-technology/poleznye-ssylki/cifrovye-obrazovatelnye-resursy

https://Monypoku.pd/?ysc
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